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Substituted Pyrazoies 

Ttie present invention relates to pesficidal compounds and a process for their 
preparation. More particularly, the present invention relates to N-(1-arylpyrazol-4- 
5 yl)sulfbnamid©s which possess anMparasitio activi^. In partlcuiar. we have 
identified a series Of AK1-arylpyfazol-4-yl)sulfonamides which have Improved 
activny and / or a longer duration of action and / of improved safety. 

Arylpyrazoles are described widely in ttie prior art for a number of uses as 
10 discussed t>elow. 

Certain pyiazole derivatives possessing. intBraHa, antiparasitic activity are already 
Iwiown. European Patent Publlcallon Nos EP-0295117. EP-0234119, EP- 
0946S1S. EP-0871617, EP-0846686 and EP-091B756 describe many 
1 5 arylpyrazoles which ana used as antipaFasitic&. 

For example, EP-Ar0234119 discloses 1 -arylpyrazoles for the control of arthropod, 
plant nematode and helminth pests. 1 -arylpyrazoles are also disclosed in EPnA. 
0295117; In addition to having arthropodicldal. plant nematoddal and 
20 antihelminthic activity, these compounds ere reported to display antiprotozoal 
properties. Similar profiles of acHvily are also displayed by the 1 arylpyrazoles 
disclosed in EP-A-0295118. 

EP-A-0280991 discloses further 1-arylpyrazoles having Insectlcidal activity. WO-A- 
25 97/07102 describes other l-aryipyrazoles with parasitioidal properties and EP-A- 
0780378 relates to 1 -arylpyrazoles and 1-heteroarylpyrazoles and Iheir use as 
pesticides. 

WO-9a24767. EP-933363, and EP-957094 describe 4-cyclopropyiarylpyra2xiles 
30 having parasitioidal activity for the control of arthropods. 

EP^B63695 and U8-631 3157 disclose the use of 1 -arylpyrazoles for the control of 
fleas on cate and dogs. 
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WO-0224656 discloses 4-amiGiopyrazoles which are stated to have bacteriocidal, 
fungicldai, ins^ectiddal and nematocldal activity and which have asiricultural or 
horticuitural use. 

5 SulphamoyI (reversed sutphonamides) aryipyrazoles for the control of arthropi^id, 
plant nennatode, or helminth peste have also been dteclosed in, for example, EP- 
2341 1 9, US-200201 6333, WO-025B690, DE-1 961 1 26B. 

S-sulphonamido-l'-arylpyrazoles have been disclosed a& having utility as 
10 herbicides in, for example, EP-01 92951 and EP-302328. 

US-5618945 relates to a process for sulphlnylatlon of compounds suoh as 
aryipyrazoles, by the treatment of a compound such as RS(0)X, where X is 
commonly CI, and discloses compounds of formula R-S(0)NH4^et where l-let can 
15 be N-aryipyrazole, although it is not clear which substitution pattern Is referred to. 

Some pyrazoles possessing bacierlcldal acttvtty are disclosed In WO-9318060 
foruse in crop protection. Among the many structures disclosed are some N- 
heterocyclic pyrazoM-yl sulfonamides. 

20 

In WO-9315060 the compounds aie only used as phytopatlwgenic mlcrobicides 
(bacterial parasites on a plant hc^t) and not for the control or treatment of 
arthropods. Since, the compounds of this patent are intended for a different use it 
Is speculated that diflistrent structural considerations for ensuring efficacy appiy^ 

25 

The prior art compounds do not always demonstrate good activity or a long 
duration of action agajnst parasites. Similarly, some parasWcldal agents are 
useful only for a narrow spectrum of parasites. I^dodem pesticides must meet 
many demands, including long duration, broad spectmm of adUon. low toxicity, 
30 combination with other active substance and/or difierent fomnuiation exciplents* 
The occurrence of resistance h also possible. Consequently the search for new 
antiparasitic agents is ongoing and there is a constant demand for novel 
compounds which an^ advantageous over the known compounds in one or more 
of these aspects. 




10098120 18-Mar-04 12llgl 



18/03 2004 11:34 FAS 0113 24-3 C44G UDL LEEDS * DOCUMENTREC ©007/161 

^ tC2S930 JDMA PROV 3 

The aim of the present invention Is to provide a compound which can be 
convenientty administered as an antiparasitic agent In particular an agent is 
sought which can be used tn the treatment of human or animal parasitic diseases 
or can be used in agricultural or horticultural applications- One aim is to provide 
5 an agent which can be used in humans, livestock (including sheep, pigs and 
catfle), companion animals (including oats, dogs and horses). The agent ie 
intended to control arthropods, aiachnids. nematodes and helminths Including 
flies, fleas, mitss end tides. 

ID Another aim is to provide compounds with good phamriacokinetics and extended 
duration of action and thus which pn^venls re-establfebment of Infsstation over 
long periods of tlnne. 

It is a further aim to provide a compound suitable for oral, parenteral or topical 
J5 administration which is able to icill existing parasites and prevent infestation. This 
has benefits in temis of compiianoe and labour costs as less fifequent dosing Is 
needed and the dosing timetable is easier. This in turn assists In minimising the 
re-lncidenca of infestation as a subsequent dosoge is less likely to be overtooked. 

20 It is an aim of the present invention to overcome various disadvantages of or 
improve on the pwjperties of prior art compounds. Thus it is an aim of the 
invention to provide an arylpyrazole which has Improved adivily relative to prior art 
compounds against parasites. The compounds of the present invention have 
especially good ability to control a braad spectmm of arthropods as shown by the 
25 results of tests demonstrating their potency and efficacy. Surprisingly, w© have 
found that the compounds of the present invention are slgnillcantly more active 
against fleas and / or have a greater duration of action than similar prior art 
compounds. One advantage of the compounds of the present invention is that 
treatment with these compounds can also lead to a reduced incidence of allergy to 
30 the parasite which is responsible for the Infestation. For example, the incWenoe of 
flea allergies which can cause flea allergic dennatitis may be reduced. 

It is also desirable that the compounds of the present invention should have an 
improved pharmaookinetio profile, improved safely, longer half life, improved 
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persistence and improved solubility, it is also desired tliat the compound& should 
lead to a reduced incidence of emesi$. 



Unfortunately » many potent pesticidai aryl pyrazoles and their derivatives also 
5 have undesirable effects such as emesis on animals regardless of whether or not 
the animal itself is being treated directly. This unwanted toxicity can limit the dose 
that can be used and thus limits the range of parasites that can be controlled. 
Thus it is an aim of the present invention to address the need for the development 
and use of new and efffcacious pesticides that can control pests for longer periods 
10 of time but which are not toxic to animals susceptible to pest infestations or 
animals that might come into contact with areas susceptible to pest infestations. 

It is a further aim to provide s convenient, synthetically efficient process for the 
production of the aryl pyrazoles and the intermediatas of the present invention. It 
15 is also an aim to provide s loute to the compounds of the invention which ofFers a 
good yield and which ideally avoids the use of unnecessary synthetic steps and /or 
purification steps. 



The present invention satfsfi^ some or all of the above aims. 

20 

According to the present invention, there is provided a compound of formula (1) or 
a pharmaceuticaily, veterinarily or agriculturally acceptable salt or solvate thereof: 



25 



R<4 
\ 


O 


R1 




(1) 



Rd 



wherein 
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is aryl or heleroaryl optionally substrtuted by one or more groups Independently 
selected from: hydrogen; halo; alkyi: Ci-s alkoxy which may be optionally 
substituted with one or more Independently selected halo atoms; -SCOJnCi* alkyf; 
and pentafluorothto; cyano; Ci^ alkanoyi which may be opUonally substitulBd with 
5 one or more independently selected halo atoms; 

r2 is selected from: hydrogen; halo; C1.5 alley!; -S(0)„Ci^ aikyi; -(CHaV C3^» 
cyoloalkyi which may be optionally substituted with one or more substStuents 
independently selected from: halo and Ciji alkyi; cyano; nitro; -(CHa^m NR^R"; Clb 
10 alkanoyi which may be optionally substituted by one or more groups independenUy 
selected from halo and Ci-, alkoxy: phenyl: oxadiazole; -C(0)NR"r''; -NR*C<0)R''; 
Cz^ alkenyi; and Cm aikynyl: 

re is selected from: C« alkyi; -(CHs)™ NR-R"; -(GHa>m C3* cyoloakyi which may 
15 be optionally substituted with one or moie substituents independently selected 
from: halo and Ci^ alkyi; -{CHzh phenyl; -CH=CH-phenyl: and -(CHsJm hel; 

R^ is selected from: hydrogen; Ci* alkyi; -(CH2)m Cm cydoalkyi which may be 
optionally subsfituled with one or more substituente Independently eelected from: 
20 halo and alkyi; -(CHz)^ S(0)pR«; -COaCCi^ alkyi); -(CHg)™ het; and - 
C(0)NR"R''; 

or and R* taken together with the nttrogen and sulphur atoms to which they aie 
attached form a 4 to 7-^nerrtl>ered ring; 



25 



Is selected from: hydrogen; hydroxy; alkyi; NRTl"*; halo and d^alkoxy; 



R« Is selected from: alkyi; NR^R"; Ca^ cycloalkyi which may be optionally 
substituted with one or more substituents independently selected from: halo and 
30 aikyI; het: and phenyl; 

each n is Independently 0, 1 or 2: 

each m Is independently 0. 1 . 2 or 3; 
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pis lor 2; 
and wherein 

5 

het represents e four- to seven-membered heterocyclic group, wiiicii is aromatic or 
non-aromatic and which contains one or more heteroatoms selected from nitrogen, 
oxygen, sulfur and mixtures thereof, and wherein said heterooyciic ring is 
optionally substituted and/or terminated where the valence allows with one or 
10 more substituenis-seleeted fromi halQ, cyano, nitro, alkyi, haioall<yl, 
alkoxy. 0C(0) Ci^ alkyii C(0}Ci^ alkyi. C(0}OCi^ alkyi , and NR^R^; 



each alkyl group can independently be branched or unbranched and 
optionally substituted by one or more groups selected independently from: cyano; 
IS halo; hydroxy; nitro; alkoxy; NR^^ S(0)n alkyi: 8(0}n Ca^ cycloalkyi; 
S(0)n Ci.$ alkylhet; C34 cydoalkyi; and phenyl: 

each phenyl may be opffonally substituted by one or mono substituents 
independently selecdied from: cyano; halo; hydroxy; nitro; Ci-e alkyl; Ci« haloalkyi; 
20 and C^^ alkoxy; and 

each R^ and 1^ are independently selected from hydrogen; alkyl; and Ca^ 
cycloalkyi which may be opfionaily substituted with one or more substituents 
independently selected from: halo and alkyl; or R" and R^ may be taken 
25 together mth the nitrogen atom to which they are attached to form a 4 to 7- 
membened ring. 

In an embodiment, it is preferred that R^ is phenyl or pyrtdyl, and It is mors 
preferred that R^ is phenyl. 

30 

Preferably, the R^ group when it is phenyl is tri-substrtuted, and more preferably it 
is substituted at the 2-. 4-, and 6- positions with an optional subetituent selected 
from the group comprising: halogen, C1.6 alkyi, C^-e alkoxy^ Ci^ alkyithio, SF5 and - 
COOCi-s alkyi, wherein each of these optional substttuent groups may itself be 
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substituted where chemically possible fay one or more halogen atom* selected 
independently. 

More preferably, is 2,4.e-trfeub8tltuted phenyl wherein the 2- and e-substltuents 
5 are each independently selecisd from: hydrogen and halo: and the 4-subsfiluenl is 
selected from: alkyl wWoh may be optionally substituted with one or more 
independently selected halo atoms, Ci-» alkoxy whioh may be optionally 
substituted with one or more independently selected halo atoms; S(0)nCi^ alkyl 
which may be optionally substituted with one or more independently selected halo 
10 atoms; halo and pentafluorothlo; 

More preferably, is a phenyl group which beare substHuents at the 2-, 4-. and 6- 
poaitiona, the subatltuente at those positions being independently selected flrom 
chloro, trlfluoromethyl, trifluoromethoxy, and pentafluorothto. 

15 

Still more preferably, is a phenyl gn»up in which the 2- and 6- substltuents are 
chioro and the substituent is selected from: trlfluoromethyl, titfluoiomethoxy, 
and pentafluorothk?. 

20 It is also preferred that Is 3.5-disubstitutBd pyrklin-2-yl wherein the 3-substituent 
is selected from: hydrogen end hato; and the S-substltuent is selected from: Ci^j 
alkyl optionally substituted as defined above; C« alkoxy which may be optionally 
substituted with one or more independently selected halo atoms: S(0)nCi^ eBcyl; 
halo and pentafluorothlo. 

25 

Preferably het represents a 5- Or 6-membered heterocyclic group containing 1, 2 
or 3 heteroatoms, which are independently selected firom 1 N atom. 1 or 2 O 
atoms and 1 or 2 S atoms. 

30 More preferably, het is preferably selected from pyrazolyl. Imldazolylyl, oxazoiyi, 
isQxazolyl, thiazolyl, isothiazolyl, furanyl, thiophenyi, pyrrolyl, and pyridyl wherein 
the aforementioned groups may be optionally substituted by one or more groups 
independently selected from Ci-s alkyl and halogen. 
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More preferably, het is selected from: pyridyl» pyrazolyl. oxazolyl and fsoxazolyl. 

Most preferably, het is selected from: pyridyl and oxazolyl. 

3 Preferably, is selected from Ci« alkyi; and C^^ cycloaikyi which may be 
optionally substituted with one or more substituents independently selected from: 
halo and alkyl; Ci.e alkanoyl which may be optionally aubstttuted by one or 
more groups independently selected from halo and alkoxy; cyano; and halo. 

10 More preferably is selected from afkyl; and cyano. 

Still more preferably is selected from trffluoromethyl and cyano. 

Most preferably R^ Is cyano. 

15 

Preferably^ is selected from: C1.6 alkyl; NR'^R^ where R" and R*^ are as defined 
above; -(CH2)m Cm cycloaikyi; -(CH2)in phenyl; and -CH=:CH-phenyL 

More preferably, is selected from: alkyl, C3-& cycloaikyi and -(CH2)m phenyl. 

20 

More preferably F^. is selected from: methyl, triflMoramethyl. ethyl, 2,2,2- 
trifluoroethyip proF»yl, isopropyl, cydopropyK cyolohexyl, phenyl optionally 
substituted by halo, and benzyl. 

25 Most preferably R^ is selected from; methyl, trffluoromethyl, ethyt, 2,2,2- 
trifluoroethyl, and cyclopropyl. 

Preferably, R^ is selected from; hydniigen: Ci.^ alkyl; -<CH2>m Cm cydoalkyi; - 
(CH2)iii S(0)pR^ where R° is selected from: alkyl, cycloaikyi which may be 
30 optionally substituted with one or more substltuents independently selected from: 
halo and Ci^ alkyl, and -(CH2)fn phenyl; -(CH2)rT,S(0)nC3^ cycloaikyi; -(CH2)ii, S(0) n 
phenyl; -(CH2)cn S(0) nNR^R^ ; and -(CH2)m phenyl. 
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More preferably. R* is selected from: hydrogen, methyl, ethyl. Isopropyl. 
cyctopropylmethyl, cyanomethyl. pyridin-2-ylm©thyl. ber»zyl, 2,2,2-trlfluoroethyl, {1- 
methylcycIopropyOmethyl. methylcarbamate. 1.1.1-trlflooromethanefiulfonyl. (S- 
methyllsoxazoly-3-y!)melhyl, cydobuiyl. cyclopentyl. dimethylamlnosulfonyl, 
5 methylsulftwiyl. (methylsullbnyl)methyl. 2-hydroxyethyl. 1- 

(trifluoromethyl)cyclopropylmethyl. 4-fluorobenzenesulfor*yl. 2,4- 

dlfluorobenzenesulfbnyl. 2.2,2-trifluoroethyl. 2.2,2-trlfluoroothanafiulfonyl. 1- 
(trlfluoromethyl)cyclopropylmethyl, and 2,2-dffluorocyclopropyl. 

10 Mosl"preferably; R'"fe selected fromf hydrogen, methyl, 2.2.2-4rffluoroethyl. 
methylsulfonyl. and 1-(trifluoromethyl)cyctopropylmetliyl. 

Preferably, R* is -(CHa)™ NR'-R'* where R"* and R" «re as defined above, more 
preferably where m=0, and most prefeiably R^ is amino- 

15 

Preferably, is selected from: hydrogen. alkyi; <^ cycloalkyl; and phenyl. 

Most preferably R** Is selected from: methyl, trifluoromelhyl. e*hyl. 2.2.2- 
trifluoFoethyl, and cyclopropyl. 

20 

Thus, a prefen-ed group of compounds of fbmnula (I) Of the present invention are 
those wherein: 

W-{5-amino-3-cyano-1 -[2.6<lichloro-Mfrifluoromethyl)phenyl]-1H-pyrazol-4-yl}-3.4- 
25 difluorobenzenesulfonamide 

W-{5.amino-3-cyano-1-[2,6-dlchloro-4-(trifluoromethyOpb©nyQ-1rt-pyrazol-4- 
yl)cyclopropanesulfonamide 

30 /Vf-{5-amlno-3-cyano-1-t2,6-dichloro^'{trifluoromethyl)phenyll-Wpyrazol-4^^l)- 
Af,Af-dlmethylsulfaTnide - 
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A/-^5-amino-3-<^ano-1-I2.6-dichloro-4-(trifluoromethyl)phenylJ-1A^-pyrazol-4-ylH- 
phenylmethanesutfonamide 

A^{5-amino-3-cyano-1-[2,6Hdichloro-4-(trmuoromethyOphenyl^1W.pyraTOl-4-yl^ 
5 2,2.2-tnfluoroethanesulfonaniide 

(£)-AH5-arnino-3-cyano-1-P.6-dichloro-4-<trifluoromethyl)phenyQ-1H-pyrazol-^ 
yi}-2-ph€)nylethyIdnd8uifonamlde 

10 W-CS-amrno-3-cyano-1 -[2.e-<iichloro-4-(trifluoromethyl)phenyl]-1 WHoyrazoM- 
yl}propane-1-sulfonamide 

AK5-amino-^-cyano-1 -[2,6-dicritort>^trfnuoromethyOphenyl^ ^pyrazoM-yQ-M^ 
methyipropane-1 -sulfonamide 

15 

AK5-amlno-3-cyano-1 -[2 ,6-dichloro-4-Clrifluoromethyl)phenyl]-1 ^fpyrazol-4-yl}-A^- 
{2-liydroxyethyi)methanesulfonamide 

W-{5-amino-3-cyano-1 -[2,6-dichIoro-4-(trifluoromethyl)phenyr|-1 f:^pyrazol-4- 
20 yl}propane-2-sulfonamide 

Af-{5-amino-3-£iyano-1-i;2.6-dichlorD^-(trffluoromethyl)phenylH>^-^ 
[(methylsulFonyOmettiynmethanesulfonamide 

25 AK5-amino-3-cyano-1-i2.6<iichloro-4-(trinuoromethyDphenyg-1^^pyi^ 
(cyclopropylmethyQrAT.Ar-dlmdthylsulfamlde 

/Sf-{5-amino-3-t^no-1 -[2,6-<iichIoro-4-(trifluorometh^)phenyl}-1 ^yrazoM-y|}-A/- 
(cyclobutylmethyl)methanesulfonamide 

30 

A^[5-amino-^-cyano-1-[2,6<lichlorb-4-(trifluoromethyl)phenyl^1A^pyra?ol-4-yl}-AA- 
{methylsulfonyl)cyclopropane9ulfonamid$ 
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N^{5-amirH:>-3-<^ano-1 -[2,6-dIchloro-4-(ti1fluoromethyl)phen^1 «-pyrazol-4-yl>-W- 
(cyclopropylmethyl)methanesulfonamide 

S W.{5-amino-3-cyano-1 -I2,6-dichloro-4-(frifluoromethyl)phenyl}-1 W-.pyrazol-4-y|}-A/- 
(cyanomethyl}methanesulfonamide 

AK5-amino-3'cyano-1-|2.6-dichloro-4-(trmuoromethyOphenyl]-1W^pyrazol'4-yl}-/^^ 
(pyridin-2-ylmethyOmethanesutfonamide 

10 

W-{5-^inino-3-cyano-1 -[2,6-dichloro-4-(trifluoromethyl)phenyl]-1 H-pyrazo^4-yl^W- 
benzylmethanesulfonamide 

AK5•^mlno-3<yano-H2.6-dichIoro-4-(t^ffluoromethyl)pher^yl^1^+py^^ 
IS methylethanasutfbnamide 

AH5-amino-3-cyano-1 -[2.6-dichloro^-(lrifluoromethyJ)phenyll-1 H-pyrazol-4-yl}-A^ 
methylcydopropanesulfonamide 

20 W-{5-amino-3-cyano-1H2.6-dichIoro-4-(trifluoromelhyl)phenyll'1 «-pyrazor-4-yl^W- 
fnethyl-2,2,2-trmuoroethanesulfonanniide 

AK5-dmin<>-3-cyano-1-p.6Hdlc*iloio-4-(trrfluoromethyl)phenyll-1«-pyra^ 
(methylsulfbnyl}ethanesutfbnamide 

25 

W-^S-amlno-3-^ano-l-[2,e-dlchloro-4-(trifluoromethyl)phenylh1«-p^ 
ethylmethanesulfonamide 

W-{5-amino-3-cyano-H2,6-dichloro-4-Ktrffluoromethyl)ph6nyl]-1H-pyrazoM-yll-A^ 
30- isopropylmethanesulfonamide 

/V^5-amino-3-cyano-l-[2,6-diGhlort)-4-(trffluoi(ttrnethyl)phenyll-1H-pyi^ 
W,Ar./V-trim©thylsulfamide 
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/tf-{5-amino-3-cyano-1-[2j6-dichloro-4-(trifluoromethyl)ph^ 
(2,2,2-trifluonoethyl)methane8ulfonamide 

3 AK6-am!no-3*cyano-1-[2p6-dichIoro^<trrfruorQmethyl)phen 
[(1-methylcyclopmpyl)mdthyl]methanesulfbnamlde 

W-{5-amino-3-cyano-1-[2,e-dichloix>-4-(trifluoro 
(cyclopropylmethyl)-l .1 .l-trifluoromethanesuMbnamide 

10 

Methyl 5-amino-3^yano-1 -[2,6-dichloit>-4-(trif[uoromethyl)phenyl]-1 H-pyrazQl-^- 
yl(methylsulfonyi)carbamate 

A/-{5-amino-3-cyano-1 -[2.6-dichloro-4-<trifluorQmethyl)phenyl]-1 W-pyra20l-4-yl}-AA- 
IS (methyl5ulfonyl)-1 J ,14rifluoromethanesulfoiiamlde 

AH5-«mino-3-cyanCHl-(2,6-dichloro-4-(trlfluoro 
[(5-methyliso)ca2X»l-3-yl)methynmethanesulfonamidie 

20 A/H[6-amino-3-cyano-H2.6-dlchtorp-4-(trifluoro 
c^clobu^mdthaneaullbnamfde 

AK5-^minO"3-q^ancHl-IZ,6<llchloro-4-(trifluoromet^ 
{[1 -(trif luorDmethyl)GyclopropyQm$thyl}ine11^ 

25 

Ar-{5-amlno-3-cyano-1 -[2,6-dichloro-4-(trlf luoromethyl)phenyl]-1 H-pyrazol-4-yl}-W- 
oydopentyimethanesulfDnamide 

AK5-amino-3-cyano-1-[2,e<lichloro-4-(trifluoromethyl)ph 
30 [(dimethyiamino)sulfonyl]methane$u]fbnamide 

A/-{6-amino-3-<:yano-1-[2,6HJichloro-4-(trmuoromethyl)^ 
<methylsulfony[)-2,2,2-trifIuoroethanesulfonamide 
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W-{5Haniino-3-cyano-1 -[2,e-dIchloro-4-<trif luoron^lethyl)phenyl^1 W-pyrazoI-4^l)»iV. 
{[1-(trifluoiomethyl)cyclopropyl]mettiyl}-1 .1 .l-trifluoromettianesulfonanfifde 

5 W-[5-amlno-3-cyano-1 -[2,6-dlchloro-4-(trifluorom8thyOphenyri-1 H-pyrazoM-yQ-Zrf- 
{methylsulfonyi)-4-fluorobenzene8ulfonamlde 

W■^5-amino-3-cyano-1-[2,6-dichloro-4-(trifluorom6thyI)phenyll-1H-pyrazol-4-y^^^- 
(methylsulfbnyD-2r4HQlifluorobenzenesulfonamide 

10 

y>K5-amino-3-e!yano-1-|2,8-dlchloro-4-(Wfluoromethyl)pheny!H 
isopropyl-1 ,1 ^l-trifluorornethanesulfonamide 

W-^5-ami^o-3-cyano-1-[2,e-dichlo^o-4-(trmuoromethyl)phenyll-1H-pyrazor-4-yl^W- 
15 cydopentyl-l , 1 »1-trifluoromethanesulfonamide 

AKS-amlno-3Kqfano-142.6<lichloro-4i3entafIuorothlophenyO-1Afpyr^ 
<methyl5ulfbnyl}methanesulfonamide 

20 W-{5-artilno-3-cyano-1-I2,6-dlchtoro-4-pentafluorothlophenylh1 H-pyrazol-4-y|}-W- 
methyl-1 .1 ,1 -titfliioromethanesulfbnannide 

W-{3-cyano-1 -[2,e-dtehloiro-4-(trifluorom©lhyI)phenyl]-1 H-pyrazol-4-yl)-W-iitethyl- 
1 ,1 ,1-trifluoromethanesulibnomide 

25 

W-{3-cyano-1-[2,S-dichloro-4-pentafIuorothlophenyl]-1H-pyrazol-4-yl}-Af- 
(methylsulfonyl)methanesulfbnannide 

N-{3-cyano-1 -[2,6-dlchloro-4-trlf luoromethylphenyll-1 H-pym2ol-4-yl)-W- 
30 (methylsulfonyl)methanesulfbnamlde 
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A/-(3-cyano-1 -[2,6-dichloro-4-(f rif luoromethyl)phenyQ-1 hT-pyrazoM- 
yl}methanesulf6namide 

5 A/-{5-amino-3-cyano-1-[2,6-dichloro-4-(trffluoromethyl)ph 
cycIobutyl-1 p1 »1-trlfluDromethanesulfonamide 

A/-{3-cyano--1-[2,6-drchlorc^4-(trifluoromathyl)phe^^ 
trifluoroethyl)methanesul1bndmide 

10 

W-{3-cyano-1 -[2»6-dichioFO-4-(trifluoromethyOphenyl]-1 H-pyra20l-4-yl)-W-[(5- 
mathylisoxazol-3-yl)methyi]rnethanesulfonamide 



W-{3Hcyano-1-[2,6HJichloro-4-(trifluoromethyl)phenyll-1H-p^ 
15 trffluoroethanesulfonamide 

W-{3-cqfano-H2,6-dichloro-4-(trifluoromethyl)phenyll-1W-p^ 
(methylsulfonyl)-2,2,24rif iuoroathanesulfonamide 

20 /V-{3-cyano-1 -[2,d-dichlQro-4<trifluoromethyl)phenyl)-1 HHwrazol-4-.yl}-W-{[1 - 
(trifluorDmethyl)Gyclopropyl]methyl}methane5uifonarnida 

/V-C5-amina-3-cyan&-1 -|2,6Hdichloro-4-pentafluorothiophenyq-1 W-pyra20l-4-yl}-W- 
(methylsulfonyl}-2,2,2%ifluoroethanesulfonaiTiide 

25 

AKS-dmirtO-3-cyano-1 -[2 .&-dichloro-4-pentafiuoroth lapheny Q-1 /^pyrazol-4-yl}-AA' 
(2.2,2'trifluoroethyDniethane8uffonamid9 

AH5-amino-3-oyano-1H[2,6<iichloro-4-pentafluorothiophenyl]-1K-p^ 
30 yl}methanasulfonamide 

AH5-amino-3-cyano-1-[2,6^ichloro-4-pentafluorothiophenyl]-1H^ 
{j;i-(trifluoromethyl)cyclopropyl]methyl}methaneduifonamide 
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W-{5-amlno-3Hvano-1-p.6-dlchtorow»-(trifluoromethyl)phenya-1H-|»yrazol^ 
(2,2-dlfluorocvclopropyl)methaneaulfonainide 

5 W^5-amino-3-cyano-1 ^[2,6-dichlor(H»-trifluoromelhylphenyll-1 H-pyrazol-4-yl}-W- 
(methylsulfonyl)methanesuHbnam!de 

W^5-amino-3-(vano-1-[2.6-dichloro-4-(trffluoromethyl)phenylH«-py«^l^ 
yi}methane8ulfonamide 

10 

W-^5-amino-3-cyano-1-[2,6-dichIoro-4-(trmuoromethyl)phenyQ-1W-pyrteoM^^ 
methylmethanesulfdiiannide 

AH5-amino-3-cyano-1-[2,6-dfchloro-4-(trifluoromethyl)phenyl>1W-pyraTOl-4-yl^ 
15 methyH.I.I-trifluofomethanesulfbnamide 

AK5-amino-3-cyano-1-I2.6-dichloro-4-(trifluoromethyl)phenyrh1H-pyrazol^ 
yljethaneauHonamide 

20 AK5-arnlno-3-cyano-1^2,6-dichloR>4-(trifluorcmiethyl)phon^ 
Kmethyfthio)methyl]methane3Ulft)namici© 

AKS-amlno-3-cyano-1 -[2.6-dichloro-4-(trlfluoromethyl)phenyll-1 H-wrazol-^-yQ-l- 
(methylsuHbnyOmethanesuifonamide 

25 

Compounds of formula (I) possess paraslticldal aclhrily in humans animals and 
agriculture. They are particularly useftjl In the control of ectoparasites. 

In a further aspect, the present Invention provides a process for the preparation of 
30 a compound of formula (I), or a pharmaceutically, veterinarily or agriculturally 
acceptable salt thereof, or a pharmaoeutioally. velerinarily, or agriculturally 
acceptable solvate (including hydrate) of either entity, as Illustrated below. 
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The following processes are illustrative of llie general synthetic procedures which 
may be adopted In order to obtain the compounds of the Invention. 



When one or more of R\ and contain reactive functional groups then 
5 additional protection may be provided according to standard procedures during the 
synthesis of compounds of formula (I). For the synthetic precuisors of the 
compounds of formuia (I) the definitions of the groups R\ and therefore 
necessarily Include suitably protected variants P"', and of the defined 
functional groups as required in each of the intermediate compounds. Other 
10 suitable protecting groups for these functionalities are desc^bed bi the references 
listed below and the use of these protecting groups where needed i6 specrfically 
intended to iiall within the scope of the processes described in the present 
invention for producing compounds of fomnula (I) and Its precursors. 

15 An illustrative example is when in formula (1) is an unsubstltuted amino group, 
certain precursors may require protection In order to perform the necessary 
transformations, here P* amongst others may inclujde a formamidine group. 

A compound of formula (I) 

20 




R1 



In which R* is SO2R' and wherein r\ R" , R' , R® and R* are as previously defined 
25 for formula (I) may be prepared by suiphonation of the amine (11): 
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R2 NH4 
I 

R1 
(II) 

5 wherein R\ and are as previously defined for formula (I). The sulfonation 
process used will depend on vi/hether R' and R* are tfie same or different 

When the compound of ftorrnula (II) contains reactive functionality which is 
incompatible with the sulfonatfon of the amine group at the 4-p06itjon the 
10 compound of fbmiula <ll) may be converted to a compound of fbrmufa (III) before 
sulfonation 
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in which one or more of R\ R^ and R^ have been protected as groups P\ and 
as necessary as described in ttie references listed below. 

For example, we have found that when R= in the compound of formula (II). or any 
of the other intermediates, is an unsubstrtuled amino group (which may be also 
reactive in the sulphonation reaction and thus lead to an unwanted product) a 
good protecting group for protecting this functionality Is a formamidlne group. 

Thus, conversion of such compound of fbrmula (II) to a compound of fbmiula 
(IIIA) 
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I 

R1 



5 (illA) 

wherein R^, , R^, and R^ are as defined for formula (I), or In whfch R^&nd R^ are 
suitably protected as groups and as necessary, by reaction with the 
corresponding N.N dialkylformamide-dimethylaoetai is of parUoular utility in an 
initial step in the preparation of a compound of formula (I) from a compound of 
10 fomiuia (II). 



When R^ is the same as bis-suiphonatlon can be achieved by addition of the 
sulphonyl chloride, R^SOsCI, to a solution of (II) or, to the suitably protected 
derivative (llf) of the compound of formula (II) In a suitable solvent In the presence 
15 of base at 0*^0. The reaction mixture is then allowed to warm to room temperature 
and allowed to stand, typically for periods of 2 — 16 hours. Typical reactron 
canditlons use dichioromethane as solvent with triethylamine as base or pyridine 
as both solvent and base. 



20 When is not the same as R^ compounds of formula (I) may be prepared by a 
two step sulphonatfon procedure via the monosulfonated compound of fomnula 
(iV) or (IVA): 

V-/ % 




IK 

I 

p. 

25 (IV) (IVA) 
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wherein r\ R\ and are as previously defined for formula (I) and groups P\ 
p2 and ere 'suitable protecting groups by the addition of a sulphonyl chloride. 
R^SCfeCI to a solution of compound (II) or (HI) in a suitable solvent, for example, 
dichloromethane. in the presence of base, typically pyridine/4^ 
5 dimethylaminopyridine mixtures, under an Inert atmosphere to produce a 
compound of formula (IV) or (IVA). respectively. The reaction is allowed to stand at 
room temperature for several hours, typically overnight 

Compounds of formula (IV) or (IVA) may he further sulphonated, for example, by 
10 the addition of a sulphonyl chloride. R«80^. to a solution of compound (IV) or 
(IVA) in a suitable solvent, typically diohloromethane, in the presence of base, for 
example, triethylamine or pyiidine/4-dlmethylamlnopyrtdlne mixtures to give a 
compound of formula (D or a compound of fbimula (lA): 



IS 




20 



25 



respectively, wherein and R- are as defined in formula (I) and P , P . and P 
are suitable pmtecting groups. 

The reaction is allowed to stand at room temperature for several hours, typically 
overnight 

When P^ is a protected amine group, for example a formamidlne group, 
deprotection after sulfonation to yield compounds of formula (I) is facilitated using 
standard conditions described in the iiter^ature. Thus, when protection constitutes 
a formamldine group, refluxing for 4 - 100 houra in a solvent such as methanol, 
dioxane or tetrahydrofuran with an add such as hydrochloric acid liberates the 
amino fonclionality. Depit>lection of formamidines may also be facilitated by 
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heating in aqueous methanol (typically 1:1 mixtures) witti an acid such as 
hydrochloric acid, at temperatures rartging from 80 - QS^C for 4 - 170 hours. 

In an alternative process when ia not the same as compounda of formula <l) 
5 or (lA) may be prepared in a one-pot procedure by sequential addition of aulphonyl 
chlorides. R^SOzCI and F^SOsCI to a solution of compound (li> or (111), 
respectively, in a suitable solvent, for example dichloromethane, in the presence of 
base, such as pyridine. The Interval between additions is several hours, typically 2 
hours, and the reaction is allowed to stand at room temperature fbr an extra period 
10 ~ of several h6uiB,lypi(^lly (>vemignt:~When hi the compound of formula (I A) is a 
protected amine, depratection to yield compounds of formula (II) is facilHated as 
described above using standard conditions. 

Compounds of formula (IV) or <IVA> may also be prepared by base catalysed 
IS mono-desulphonatlon of compounds of formula (I) or (lA) in which R* is SOzR^. 

Such methods include stirring (Q or (lA) with sodium hydroxide in trifluoroethanoi in 
an inert atmosphere for sev^l hours or stimng with potassium carbonate in 
mefiianot/tetrahydrofuran mixtures for several hours. 

20 Compounds of formula (1) may also be prepared by addition of a sulphonyl 
chloride. R^SOgCI. to a soluHon of (IV) or (IVA) In a suitable solvent, for example 
dichloromethane. In the presence of base, such as triethylamlne or pyrldine/4- 
dimethylaminopyridine mixtures. The reaction is allowed to stand at room 
temperature for several hours, typically overnight, yielding compouruls of formula 

25 (1) or (lA). respectively. 

Alternatively, sulphonation of (IV) or (IVA) can be achieved by addition of a 
sulphonic acid anhydride to a solution of compound (IV) or (IVA) in a suitable 
solvent, for example dichloromethane, in the presence of base, such as 
30 triethylamlne, at CC. The reaction is allowed to warm to room temperature and 
allowed to stand for several hours, yielding compounds of fomnula (I) or (lA), 
respectively. 



10098120 18-Haft?.04:i2?m 



18/03 aOOil 11:S8 FAX 0113 24S 0*146 UOL LEEDS * DOCUMENTREC 0025/181 

9 PC23930 JDMA PROV 21 

A compound of formula (I) or (lA) in which R* Is alkyi may be prepared by 
alkylation of a compound {IV) or (IVA). Alkylatlon fe achieved by reaction of the 
compound of formula (IV) or (IVA) with an alkylating agent (V): 

FM — X 

Of) 

wherein X may be any leaving group, typically I. Br, CI. OTs. OTf, O-mesylate, or 
O-trichloromethyteulphonate. in a suHable solvent in the presence of base. 

10 

Various solvents may be used for the alkylation reaction including acetone, 
dichloromethane, acetonilrile, dimethylfomiamide and N-methylpyrrolidinone, A 
variety of bases may also be used induding potassium caibonate, caesium 
carbonate, and sodium hydride. Other salts may aid the reacUon. fbr example, 
15 sodium iodide may optionally be used with potassium cariaonatB and potassium 
iodide may optionally be used with caesium carbonate. Reacttons may be carried 
out over a mnge of temperatures from 15* - BCC for times ranging from 1 - 170 
hours and may be perfbnmed in an inert atmosphere. 

20 More specifically, when R* Is methyl, then alkylation is achieved by stirring an 
acetone solution of (IV) or (IVA). methyl Iodide and potassium cariaonate at room 
temperature for several hours, typically 18 hours. 

Sometimes stronger reaction conditions are required, fbr example, where R* is a 
25 haloalkyi group such as CF3CH2-, and ttio compound of formula (I) or <JA> may be 
prepared from (IV) or (IVA), using a halogenated sulfonate (VI) such as tiie 
trichloromethylsulfonate (VIA), and sodium hydride in N-mettiylpyrrolidinone at 
elevated temperature, typically 65''C. for 18 hours. 

30 (VI) <V'A> 
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In some instances the alkylating agent may be prepared in sHu, for example the 
mesylate from 1-methylcyclopropanemethanol m&y be prepared by a reaction with 
methanesulphonyl chloride in dichloromethane using triethylamineM- 
dimethylaminopyridine as base. After stirring at room temperature for several 
5 hours» the reaction mixture is concentrated In vacuo and used for the aikylation of 
(VI) or (VIA) using potassium carbonate and potassium iodide in 
dimethylformdmide at 80^C. 

A compound of formula (1) or (lA) in which R"^ C02<Ci^ alkyi) may be prepared 
10 by acylatk>n of (IV) or (IVA). respectively. Acylatlon of (IV) or (I VA) may be effected 
by reaction wrth a chloroformate. The leaotion is carried out in a suitable solvent, 
such as acetone at reflux tem|:>erature for several hours, typically 3 hours, using 
potassium carbonate as a base. 

15 A compound of formula (1) or (IB) In which is H. may be prepared by the 
dlazotisation of a compound of formula (I) or (IB) in which is NHa. A variety of 
diazotisatlon procedures may be used. 




(IB) 

20 Particularly useful Is the dropwise addition of <&/f-butyi nitrite to a solution of the 
amine In tetrahydrofuran at room temperature. The reaction mbdure is then heated 
at reflux for several hours, typically overnight, to give the compound of fom^ula (I) 
or (IB) in which R^ is H- 

25 Standard chemical procedures may be used to modHy sidechain R^ of compounds 
of formula (I) provided that any reactive functional groups in R\ R^, R^ and R^ are 
appropriately protected. Thus suitably protected variants P\ . P^and of 
those functional groups are described fn the references listed below and the use of 
these protecting groups, where needed, is specifically Intended to fall within the 
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scope Of the processes described in the presert Invention for producing 
cornpounds of formula (I). 

For example, when R* is BrCH^CHz- then standaid dehydrobromlnatlon 
S procedures will produce the N-ethenyi derivative. Speciflcaily, such compounds 
can be dehydrobromlneted to give the corresponding N-^thenyl derivative by 
stirring a solution of the bromlnated starting maleriai with 1.B- 
dia2abicyclo[5,4.01undec-7-ene in dimethyl sulphoxide at room temperature fbr 
several hours, typically overnight ^ 



10 



Additionally, compounds of formula (1) wherein is alkenyl. such as ethenyl, wUI 
undergo standard cyclopropanatlon procedures to produce the corresponding 
cydopropanated derivative. 

15 For example, a solution of the ethenyl derivathre (1) can be com/erted to the 
difluorocyclopropyl derivative <2). The compound <1). methyl benzoate and 
sodium fluoride In toluene are heated to lOO^C. Trimethylsilyl-2.2^uoro.2- 
(fluorosulphonyl)acetate is added dropwise over several hours. lypicaHy 2 hours, 
io give (2). 

20 





When can be readily oxidised, then such groups may transfbrmed using 
conventional oxidation procedures. For example, sulphides may be readHy 
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oxidised to sulphones using standard oxidising agents, such as tliose described in 
"Handbook of Reagents for Organic Syntliesis — Oxidising and Reducing Agents" 
edited by S.D.Burke and R.L.Danhelser. A lypical reaction uses Oxone and 
sodium carbonate in aqueous acetone at room temperature, stirring for several 
5 hours, typlcaly 5 hours. 

A compound of formula (11) is a key intermediate for the preparation of (I). 




R1 



10 

(II) 

wherein R\ and R** are as previousiy defined for formula (1). Simiiarty, 
compounds of formula (III) and (IllA) are l<ey Intemiediates for the preparation of 
15 (lA). 



The compound of formula (11) may be prepared as shown in Scheme 1 below, 
wherein R\ R^ and R" are as previously defined. Within the definition of formula 
(II) compounds of formula (IID and (illA) are included. Thus, in these cases, 
20 suitable protection as previously described may be utilised throughout For 
example, the definition of R** for compounds (VII). (Vlll), (IX), (X), (Xl> may include 
P^ which may Include a formarnidlne group. 
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R2 halo ^\ .COOCHa 



.H 



10 



15 




>1 • ?1 



R1 



R1 



(XI) W 
R2^ IMHCOOCHaCHaSKCHa)^ 



FW 

(ix> 



i 

r ' " 



COOri 



N - RS 



(VII) R1 

R2 NH, C^m) 



Y ^ (II) 

R1 



fich*me 1 



A compound of formula (X) may be obtained from a compound of fomiula (XI) by 
conventional halogenation proceduies. For example, when 'halo' is iodo, (X) .s 
treated with W^iodosucdnlmide In a suitable solvent ^.uch as acetonitrile at from 
about room temperatun. to about 85 « C. (X) may be carbonylated using 
oonventional procedui^s. for example, using a palladium catalyst. Typically a 
solution of (X). triethylamlne and [1,1- 

bla(diphenylphosphino)fenDoene]dichloropalladium(ll).d!chloromethane m 

methanol Is heated at tempertrtures ranging from BB'^C to eS^C under carbon 
monoxide (at pre,*ures ranging from 125 - 175psi) for several hours, typically 8 

saponification of the methyl eater, (IX). to give the acid. (VIH). may be achieved 
using standard e^er hydrolysis conditions. A particularly u«eftil procedure involves 
lefluxing a pyridine solution of (IX) and lithium iodide, under an Inert atmosphere 
Ibr 15 - 25 hours foilo«/ed by stirring at room temperature for an extended time, 
typically 50 hours. (Vil) may be prepaied from (VIII) by the CurUus rean-angemenl 
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of the acyl azide prepared in situ by conventional procadures. For example, 
diphenylphosphory! azide i$ added dropwise to a solution of (yin)i triethylamine 
and 2-(trimethylsHyl)ethari0l in 1,4-dloxane. Refluxing for 10 - 25 hoursp typically 
overnight yields thi^ protected amine (Vil). Deprotection to yield (11) may be 
5 effected using a variety of fluoride induced desilylatlon prooedureSp such as 
heating a solution of (N/ll) and tetrabutyiammonium fluoride in a suitable solvent, 
typically tetrahydrofuran, at temperatures ranging from 45-S5^C for 0.5-€ hours. 

An alternative route to compounds of formula (il) Is via nitration of (XI) to give (XII) 
10 followed by reduction of the C4-nitrQ subsfituent of (XII) to the amine (II) as shown 
in Scheme 2. wherein r\ and are as previously defined. As described 
earlier, within the definitton of fomiuia (11) compounds of fonnula (111) and (lilA) are 
included. Thus, in these cases, suitable protection as previously descrit^d may 
be utilised for (XI) and (XII). For example, in Scheme 2 the definition of R^ may 
IS include P^ which may include a formamidine group. 



Scheme 2 




<^') (XII) (") 

20 

The preparation of (Xil) may be effected by conventional electrophilic nitration 
procedures, typically stirring a solution of (XI) and nitronium tetrafluon^borate In a 
suitable solvent, such as acetonitrile at room temperature for several, typically 2, 
hours. 




R1 
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(XII) 

wherein R^ R* and are as previously defiried for formula <D. Reduction of <XH) 
may be facilitated by a variety of reducing agents Including those desciribed in 
5 "Handbook of Reagents for Organic Synthesis - Oxidising and Reducing Agents" 
edited by S.D.Burke and R.L.Danhei8er. Examples Include metal catalysed 
hydrogenation procedures typically shaking a methanoBc solution of (Xll) under an 
atmosphere of hydrogen, at SOpsi, using a 6% platinum on charcoal catalyst. 

10 Synthesis of the aiylpyrazole template can be readily performed. 

A 1-amlnobenzene or 1-amlnopyridine such as (Xlil) undergoes dfazotisatton by 
reaction with sodium nitrite in en acidic mixture, for example glacial acetic acid and 
sulphuric add at temperatures between 5 - 60"C. 

15 

Ai NHj 

<XIID 

From a compound of formula (XIII) the hydrazine (XIV) can be obtained by 
reduction with an agent such as tin (II) chloride In a concentrated acid such as 
hydrochloric acid. 

Ar — N— MR, 
(XIV) 

Hydrazine (XIV) may treated with an elootrophfle such as compound (XV) In an 
aprotic solvent such as laopropyl alcohol at reflux for several hours to give a 
functfonalised arylpyrazole such as OWI) 

Q. 

CH3S 

S COjCM, 

/\ 
8^ CN 

(XV) (XVI) 
2S Compound (XVI). wherein R' is as previously defined for compounds of formula 
(1), may be transfomied into compounds of formula (I) using the methodology 



20 
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described above^ e.g. protection of the amino functionality, for example, with N^N- 
dimethylformamide dimethylacetal; saponifioation using standard mild conditions 
such as treatment with lithium iodide in an aprotic solvent such as pyridine at 
elevated temperature; the acid may be rearranged using Curtius methodology in 
S the presence of diphenylphosporyl azide and 2'-(trimethylsllyi}ethdnol; deprotection 
of the resultant amine then permits mono- and b/a-sulphonylatlon, alkylation and 
other reactions as described above. 

Altematively. thioether <XVI} may be oxidised using standard oxidising conditions 
10 to give compounds such as pcvil). Illustrative oxidising conditions may include 
treatment with m-chloroperoxybenzoic add in ah aprotic solvent such as 
dichloromethane at temperatures between 0-25^C for several houiB. 




R1 



(XVII) 

Compound (XVH), wherein is as previously descfTbed, may be transformed into 
15 compounds of formula (I) using the methodology described above, e-g. protection 
of the amino functionality perhaps with W,W-dimethyIformamide dimethylacetal; 
saponification using standard mild conditions such as treatment with lithium iodide 
in an aprotic solvent such as pyridine at elevated temperature; the acid may be 
rearranged using Curtlus methodology in the presence of diphenylphosporyl a^ide 
20 and Z-(trimethylsilyl)ethanol; deprotection of the resultant amine then pernnils 
monch and b/s-sulphonylation. aikylation and other reactions as descrit>ed above. 

Similarly hydrazine (XIV) may be reacted with ct-cyanoketones such as (XVIII) 
wherein may be aikyi optionally substituted by halo and Ca to Ca oycloalkyK 
%5 at elevated temperatures to produce compounds of fomnula pCI) wherein may 
be C1.6 aikyI optionally substituted by halo and C3 to Co cqrdoalkyl. 
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(XVIII) 

For example, when is cyclopropyl. compounds (XVII) where te cyclopropyl. 
can be obtained by heating QV^W) a«d hydrazine (XIV) together in a protlc solvent 
such as propanol for several hours. 

5 8 
Hydrazine (XIV) may also be reacted with acrylonltrlles such as (XIX>. wherein R 

may be hydrogen, Ci* alkyi optionally substituted by halo and C3 to C cycloalkyl. 

and L is a leaving group such as chtoro. bromo. lodo. At elevated temperatures 

compounds of fonnula (XI) wherein R^ may be hydrogen. alkyI optionally 

10 substituted by halo and C3 to Ca cycloalkyl are produced. 

X 

L-^CN 

(XIX) 

For example, when (XIX) is 2-chloroacrylonltrile, reaction with hydrazine (XIV) in 
methanol In the pi^sence of diamlnotetraacetic acid disodlum at reflux gave 
15 formula (XI) Where is hydrogen. 

Similarly hydrazine (XIV) may be reacted with functionalised alkenes such as (XXI) 
wherein R« may be Cv« alkyI optionally substituted by halo. C3 to Ca cycloalkyl and 
cyano. in aprotic solvents such as diethyl ether in the presence of a miW base 
20 such as potassium carbonate to give compounds of formula (IX). 

Chloroalkenes (XXI) are obtained by chlorinalion of alkenes (XX) using 
phosphorous pentachloride In a solvent such as dichloromethane at room 
temperature. 
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R9. CM R9 CN 

}=\ /=\ 
ONb cOjMe CI COaMe 

(XX) (XXI) 

Functionalised alkenes (XX) may be $ynthesisecl using a wide variety of literature 
metliodology. 

5 

. Moreover, persons skilled in the art will be aware of variations of, and alternatives 
to, tiie processes described wliich allow the compounds defined by formula (I) to 
be obtained. 

10 It will also be appreciated by perdon$ skilled in the art that, within certain of the 
processes described, the order of the synthetic steps employed may be varied and 
will depend inter alia on factors such as the nature of other functional groups 
present in a particular substrate, the availability of key intermediates, and the 
protedjnid group strategy (if any) to be adopted- Clearly, such factors will also 

15 irtfluence the choice of reagent for use in the said synthetic steps. It will also be 
appreciated that various standard substituent or functional group interconversions 
and transformations within certain compounds of formula (I) will provide other 
compounds of fbnnnula (I). 

20 The sklfled person will appreciate that the compounds of the invention could be 
made by methods other ttian those herein described, by adaptation of the methods 
herein described and/or adaptation of methods known in the art, for example the 
art described herein, or using standard textbooks such as "Corrq>rehenslve 
Organic Transfbrmations - A Guide to Functional Group Transformations". RC 

25 Larock, WHey-VCH (1 999 or later editions). "March's Advanced Organic Chemistry 
- Reactions, Mechanisms and Structure". MB Smith, J. March, Wiley, (5th edition 
or later) "Advanced Organic Chemistry, Part B, Reactions and Synthesis". FA 
Carey. RJ Sundberg, Kluwer Academic/Plenum Pubik»tions, <2001 or later 
editions), "Organic Synthesis - The Disconnectk>n Approach", 8 Warren (Wiley). 

30 (19B2 or later editions). "Designing Organic Syntheses" S Warren (Wiley) (1 983 or 
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later editions), "Guidebook To Organic Synthesis" RK Maclcie and DM Smith 
(Longman) (1982 or later editions), etc.and the references therein as a guide. 

It is to l3e underetood that the synthetic transfomnation methods mentioned herein 
are exemplary only and they may be earned out in various different sequences in 
oreler that the desired compounds can be efficiently assembled. The skHled 
chemist will exercise his judgement and sidll as to the most efficient sequence of 
reactions for synthesis of a given taiget compound. For example, subslituents may 
be added to and/or chemical transformations pertormed upon, different intermediates 
to those mentioned hereinaflsr in conjuncfion with a particular reaction. TWs will 
depend infer a/fe on factors such as the nature of other fundJonal groups present 
in a particular substrate, the availabilily of key Intennediates and the protedUng 
group strategy (if any) to be adopted. Clearly, the type of chemistry involved Will 
influence the choice of reagent that is used In the said synthetic steps, the need, 
and type, of protecting groups that are employed, and the sequence for 
accomplishing the synthesis. The proceduies may be adapted as appropriate to the 
reactants, reagents and other reaction parameters in a manner that will be evident to 
the sl«illed person by reference to standard textbooks and to the examples provided 
hereinafter. 



20 



It will b6 apparent to those skilled In the art that sensitive functional groups may 
need to be protected and deprotecled during synthesis of a compound of the 
invention. This may be achieved by conventional methods, for example as 
described in "Protective Groups in Organic Synthesis' by TW Greene and PGM 
25 Wuts, John Wiley & Sons Inc (1999), and references therein. 

Pharmaoeutically acceptable salts of the compounds of fbmnula (1) include the acid 
addition and base salts thereof for compounds of sufficient acidity or basisity. 



30 



Suitable acid addition salts are fonned from acids which fbnn non-toxic salis. 
Examples Include the acetate. aspartate. benzoate. besylate. 
bicarbonate/carbonate, bisulphate/aulphate, borate, camsylate, citrate, edisylate. 
esylate, fbrmale, fumarate. gluceptate, gluconate, glucuronalB. 
hexafluorophosphate. hlbenzate. hydnachloride/chloride. hydrobix)midaybromlde. 
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hydroiodide/iodide. isethionate, lactate, malate, maleate, malonate, mesylate, 
methylsulphate, naphthylate, 2-napsylate, nicotinate, nitrate, orotate, oxalate, 
palmitate, pamoate, phosphate/hydrogen phosphate/dihydrogen phosphate, 
saccharate, stearate, succinate, tartrate, b>&ylate and trlfluoroacetate salts. 

5 

Suitable base i^alts are formed from bases which fomi non-toxic salts. Examples 
include the aluminium, arginine, benzathine, calcium, choline, diethylamine, 
diolamine. glycine, lysine, magnesium, meglumine, oiamine, potassium, sodium, 
tromethamine and zinc salts. 

10 

For a review on suitable sails, see "Handboolc of Pharmaceutical Salts: Properties, 
Selection, and Use" by Stahi and Wermuth (yViley-VCH. Weinheim, Germany. 
2002). 

IS A phanmaceutioaiiy aoceptable salt of a compound of formula (i) may be readily 
prepared iTy mixing together solutions of the compound of formula (I) and the 
desired acid or base, as appropriate. The salt may precipitate from solution and be 
collected by filtration or may be recovered by evaporation of the solvent The 
degree of ionlsation In the salt may vary firo.m_ completely ionised to almost non- 
20 ionised. 

The compounds of the Invention may exist In both unsolvated and solvated fonns. 
The term 'solvate' is used herein to describe a molecular complex comprising the 
compound of the Invention and one of more pharmaoeutically acceptable solvent 
25 molecules, for example, ethanol. The lorm 'hydrate' is employed when said solvent 
is water. 

Included within the scope of the invention are complexes such as dathrates, drug- 
host inclusion complexes wherein, in contrast to the aforementioned solvate, the 
30 dmg and host are present in stoichiometric or non-stoichiometrio amounts. Also 
included are complexes of the drug containing two or more organic and/or 
inorganic oomponents which may be in stoichiometric or non-stoichiometric 
amounts. The resulting complexes may be ionised, partially ionised, or non- 




lOfigSIZP 18'^Mar-04 12:15 j 



18/03 2004 11:41 FAX 0113 243 0446 UOL LEEDS * DOCUHENTREC ©037/161 

9 PC25930 JDMA PROV 33 

ionised. For a review of such complexe*, see J Pharm Sd. M <a). 1269-1288 by 
Haleblian (August 1975). 

Hereinafter all references to compounds of formula (1) include references to salts. 
5 solvates and complexes thereof and to solvates and complexes of salts thereof. 

The compounds of the Invention Include compounds of fbnnula (I) as hereinbefore 
defined, and all polymorphs and prodrugs thereof. The invention also Includes ail 
isomers of the compounds Of formula (I) (Including optical, geometric and 
10 tautomeric isomers) as hereinafter defined and isotopfcally-labeled compounds of 
fomiula (I). 

Also within the scope of the invention are so^lied prodrugs' of the compounds of 
fom^ula (I) as mentioned above. Thus certain derivatives of compounds of formula 
15 (I) which may have little or no pharmacological activity themselves can, whan 
administered info or onto the body, be converted Into compounds of formula (I) 
having the desired activity, for example, by hydrolytic cleavage. Such derivatives 
are referred to as 'prodrugs'. Further Infomnation on the use of prodrugs may be 
found in 'Pro-drugs as Novel Delivery Systems, Vol. 14. ACS Symposium Series 
20 (T Higuchl and W Stella) and 'BlorBverslble Camera In Drug Design'. Pergamon 
Pi«ss. 1987 (ed. E B Roche. American Phanrtaceutioal Association). 

Prodrugs in accordance with the invention can. for example, be produced by 
replacing appropriate functionalities present in the compounds of formula (I) with 
25 certain moieties known to those skilled in the art as 'pro-moieties' as described, for 
example, in "Design of Prodmgs" by H Bundgaard (Elsevier. 1985). 

Some examples of prodrugs include: 

30 (i) where the compound of formula (1) contains a carboxyllc acid functionality (- 
COOH), an ester thereof, for example, replacement of the hydrogen with <C,-C8 
alkyi; 
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I 
I 

I 

(II) Where the compounid of formula (!) ^bontains an alcohol functionality (-OH), an 
ether thereof, for example, replacement of the hydrogen with {Ci- 
C6)aIKanoyloxymethyl; and 

5 (iji) where the compound of fbrmuia (I) contains a prinriary or secondary amino 
ftinctlonalHy (-NH2 or -NHR where * H), an amide thereof, for example, 
replacsement of one or both hydrogens vMth (Ci-Cio)alkanoyl. 

{ 

Further examples of replacement grpups In aooordance with the foregoing 

. 1 

10 examples and examples of other iprodrug types may t>e found In the 
aforementioned rel^rences. j 

■ 
I 
I 

Rnally, certain compounds of formula (1) may themselves act as prodrugs of other 
compounds of fomiula (I). j 

IS ■ I 

Compounds of fbnnula (I) containing dne or more asymmetric carbon atoms can 
exist as two or more stereoisomers. Where a compound of formula (I) contains an 
alkenyl or alkenylene group, geometric clsffrdfis (or Z/E) isomers are possible. 
Where the compound contains, for exahiple, a keto or oxime group or an aromaUc 
20 moiety, tautomeric isomerism ('tautorrierlsm') can occur. It follows that a single 
compound may exhibit more than one l^fpe of isomerism. 

Included within the scope of the preserjt invention are ail stereoisomers, geometric 
isomers and tautomeric forms of the compounds of formula 0). including 
25 compounds exhlWHng more than one jtype of isomerism, and mixtures of one or 
more thereof. Also included are acid aijdition or base salts wherein the oounterion 
is optically active, for example, D-lact^e or L-lysine, or racemlc, for example, DL- 
tartrate or DL-arginine, [ 

30 Cis/trsns isomers may be separated jby conventional techniques well known to 
those skilled in the art, for example, chromatography and fractional crystallisation. 

Conventional techniques for the preparation/isolation of individual enantlomers 
include chiral synthesis from a suitable optically pure precursor or resolution of the 
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racemate (or the racemate of a salt or derivative) using, for example, chlral high 
pressure liquid chromatography (HPLC). 

Aftematively. the racemate (or a racemic precursor) may be reacted with a sultaWa 
5 optically active compound, for example, an alcohol, or. In the case virtiere the 
compound of formula (I) contains an acidic or basic moiety, an acid or base such 
as tartaric acid or 1-phenylethylamlne. The resulting diastereomeric mixhjre may 
be separated by chromatography and/or fractional cryeialllzaHon and one or both 
of the diastereoisomere converted to the conesponding pure enantiomer(a) by 
10 means well loiown to a skilled person. 

Chiral compounds of the invention (and chiral precursors thereof) may be obtained 
in enantiomerically-enriched fbmi using chromatography, typically HPLC. on an 
asymmetric resin with a mobile phase consisting of 8 hydrocarbon, typically 
heptane or hexane, containing firom 0 to 50% Isopropanol. typically ftom 2 to 20%. 
and from 0 to 5% of an alkylamine. typically 0.1% diethylamlne. Concentration of 
the eluate affords the enriched mixture, 

Ste.^oisomeric conglomerates may be separated by conventional techniques 
Known to those skilled in the art - see, for example, "Stereochemistry of Organic 
compounds" by E L Eliel (Wiley, New York. 1994). 

The present invention Includes all pham^iceuticaily acceptable Isotoplcally- 
labelled compounds of fomiula (I) wherein one or more atoms are replaced by 
atoms having the same atomic number, but an atomic mass or mass number 
difiterentfrom the atomic mass or mass number usually found in nature. 

Examples of isotopes suitable for inclusion in the compounds of the invention 
include isotopes of hydrogen, such as and ^H. carbon, such ae C C and 
i^C. chlorine, such as ^Cl. fluorine, such as iodine, such as I and I. 
nitrogen, such as «N and ^^N. oxygen, such as ^^O. "O and "O. phosphorus, 
such as ^P, and sulphur, such as ^S. 



IS 



20 



25 



30 
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Certain Isotopically-labelled compounds of formula (I), for example, those 
incorporating a radioactive isotope, are useful in drug and/or substrate tissue 
distribution studies. The radiaactive isotopes tritium. Lb. ^H, and carbon-14, i.e. 
^^O, are particularly useful for this purpose in view of their ease of incorporation 
5 and ready means of detection. 

Substitution with heavier isotopes such as deuterium, /.e. ^H, may afford certeiln 
therapeutic advantages resulHng from greater metabolic stability, for exampie, 
increased In vivo haif-lifie or reduced dosage requirements, and hence may be 
10 preferred in some circumstances. 



Substitution with positron emitting isotopes, such as "C^ ''^Fi "^^O and ''^N, can be 
useful in Positron Emission Topography (PET) studies for examining substrate 
receptor occupancy. Isotoplcaliy-labeled compounds of formula (I) can generally 
15 be prepared by oonvenfronal techniques l^nown to those siciiled in the art or by 
processes analogous to those described in the accompanying Examples and 
Preparations using an appropriate isotopically-iabeled reagents in place of the 
non-labeted reagent pneviousiy employed. 

20 Pharmaceutically acceptable solvates in accordance with the invention include 
those wherein the solvent of crystallization may be isotopicaily substituted, e.g. 
D2O, de-acetone, de-DI^ASO. Compounds of the invention Intended for 
pharmaoeuticai use may be administered as crystalline or amorphous products. 
They may be obtained, for example, as solid plugs, powders, or films by methods 

25 such as precipitation, crystallization, freeze drying, spray drying, or evaporative 
drying. Microwave or radio frequency drying may be used for this purpose. 



They may be administered alone or in combination with one or more other 
compour^ds of the invention or in combination with one or mors other drugs (or as 
30 any combination thereof). 



Compounds of thi$ invention can also be mixed with one or more bioiogically 
active compounds or agents rncluding insecticides, acarioides, anthelmintics. 
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fungicides, nematocldes, antipTotozoals. bactericides, growth regulators, 
entomopathogenic bacteria, viruses or fUngl to foim a multi-component pesticide 
giving an even broader spectrum of pharmaceutical, veterinary or agricultural 
utility. Thus the present invention also pertains to a composition comprising a 
5 biologically effective amount of compounds of the invention and an effective 
amount of at least ona additional biologically active compound or agent and can 
further comprise one or more of surifectant. a solid diluent or a liquid diluent. 

10 The following list of biologically active compbinda together- Witt,- which the 
compounds of the invention can be used is Intended to illustrate the posstole 
combinations, but not to impose any limitation. 

For example, compounds Of the present invention may be co-adminlstensd or used 
15 in combination with anthelmintic agenis. Such anthelmintic agents include, 
compounds selected from the macrocybllo lactone class of compounds such as 
ivermectin, avemiectin, abamecMn. emamectin. eprinomectin. doiamectin. 
selamectin. moxldectin. nemadecHn and milbemydn derivatives as described in 
EP,357460. EP-444964 and EP-594291. Additional anthelmintic agents include 
20 semisynthetic and biosynthetic avemr.eotin/milbemycin derivatives such as those 
described in US-5015630. WO-9415e44 and W0^522552. Additional 
anthelmintic agents include the benzlmldazoles such as albendazole, 
cambendazole. fenbendazole. flubendazole, mebendazole, oxffendazole. 
oxibendazole. parbendazole. and other member of the class. Additional 
25 anthelmintic agents include Imidazothiazoles and tetrahydropyrimidines such as 
tetramisole, levamisole, pyrantel pamoate, oxantel or morantel. 

compounds of this invention may also be used in combination with derivatives and 
analogues of the paraherx,usmide/marcfortine class of anthelmintic agents, as 
30 well as the antiparasitic oxazolines such as those disclosed in U6-5478B55, US- 
4639771 and DE-19520936. 

compounds Of this invention may be co-administered or used in combination with 
derivatives and analogues erf the general class of dioxomorpholine antiparasitic 
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agents as described in WO-9615121 and also with anthelmintic active cyclic 
depsipeptides such as those described in WO-9611945, WO-9319053, WO- 
&325643. EP-626375, EP-382173, WO-9419334. EP-382173. and EP-503538. 

5 Compounds of this inventitm may be co-adminlstered or used in combination with 
other ectoparasitlcides; for example, fipronil; pyrethroids; organophosphates; 
insect growth regulators such as lufenuron; ecdysone agonists such as 
febufenozido and the like; neonicotinoids sui^ es imidadoprid and the like. 



id 



Other examples of such biologicaiiy active compounds include t>ut are not 
restricted to the following: 



Organophosphates: acephate. azamethiphos, azinphos-ethyl, azinphos- 
15 metiyl. bromophos. bromophos-ethyl, cadusafos, chiorethoxyphos, chlorpyrifos, 
chiorfenvinphos, chlormephos, demeton. demelon-S-nrieithyl, demeton-S-methyl 
sulphone. diallfos. diazinon. dichlorvos, dicrotophos, dimethoaie. disulfoton, 
ethlon, ethoprophos. etrimfos, femphur. fenamlphos. fenitrothlon, fensulfothlon, 
fenthkm. flupyrazofoSr-fonofos, fomiothion. fosthiazate, heptenophos, feazophos, 
20 isothioaie, isoxaffiicn, malathlon. methacrlphoa, methamidophos, methldathion, 
methyl-parafhion, mevinphos, monociotophos, naled. omethoate, oxydemeton- 
methyl, paraoxort, parathion, parathlon-methyl, phenthoate, phosatone, phosfoian, 
phosphocaib. phosmet, phosphamldort, phorate, phoxim. pirimiphos» pirlmiphos- 
methyl, profenofos. propaphos. pmstamphos, prothlofos. pyradofos. 
25 pyrldapenthion, quinalphos, sulprophos, temephos. terbufos, tebuplrlmfos, 
tetrachlorvinphos. thimeton, triazophos, tridhlorfon, vamklothion. 

Carbamates: alanycarb. aldicarb, 2-seo-butylphenyl methy]cart>amate. 

benfuracarb, carbaryi, carbofuran, carbosulfan, cloethocarb. efhfefencarb, 
30 fenoxycarb. fenthiocarb, furathfocarb, HCN-801, isoprocarb, indoxacarta, 
melhiocarb. methomyl. 5-methylHfn-cumenylbutyryl(rinethyl)carbamatB, oxamyl, 
pirlmlcarb, propoxur, thiodicart), thiofanox, triazamate. UC-51717 
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Pyrethroids; acrinathin, allethrin, alphametrin, 5-benzyl-3-fuiylniethyl (E) - 

(1R)<Is-2.2-dimethyWZ-oxoth}olan-3-yliden0methyl)eyclopropaneCTrt>oxylafe 
bifenthrin, p-cyfluthrin. cyfluthrin. a-cypermethrln, p-cypermethrin. bioaltethrin, 
bioallethrin((S)-cycIopentylisomer). bioresmethrin. bifenthiln. NCI-85193. 
5 cydoprothrin, cyhalothrin. cythithrin. cyphenothrin. deltamethrin, empenthrln. 
esfenvaterate. ethafenprox. fanfluthrin, fenpropathrin, fenvalerate. flucylhrinata. 
flumethr'm. fluvalinate (D isomer), Imiprothrin. cyhalothrln, ^L-cyhalothrtn, 
permethrin, phenothrin. praltethrin. pyrethrins (natural producte). resmethrin. 
tetramethrin, transfluthrin, theta-<^peimethriii, sllafluofen. x-fluvalinate, tefluthrin, 
10 tralomethrin, Zeta-cypermethrin. 

Arthropod growth regulators: a) chiHn synthesis inhibitors: benzoylureas: 
chlorfluazuron, diflubenzuron. fluaairon. flucycloxuron, flufenoxuron. 
hexaflumuron, lufenuron. novaluron. teflubenzuron, trtflumuron, buprofezin. 
15 diofenolan, hexythiazox. etoxazole.* chlorfeirtazine; b) ecdysone antegcrtlats: 
halofenozide. methoxyfenozide. tebufenozlde; o) juvenolds: pyriproxyfen. 
methoprene. fenoxycart). d) lipid biosynthesis Inhibitors: splrodiclofen 

Other antiparasitics: acequinocyl, amitraz, AKD-1022, ANS-HS, 

20 azadirachtin. Bacillus thuringiensls. bensultap, bifanazate. binapacryl. 
bromopropylate, BTG-504. BTG-505. campbechlor. cartap. chlorobenzllate. 
chlordimeform, chlorfenapyr, chromafenozlde. clothianrdine, cyromazlne. 
diacioden. diafenthlurort. DBI-32tw, dinaclin. 

dlhydroxymethyldlhydroxypyrrolidine. dinobuton. dlnocap. endosuKan. ethlprole, 
25 ethofenprox. fenazaquln. flumite. Mn-eOO. fenpyroximate. fluacrypydm, 
flubenzimine, flubrocythrinate. flufenzlne. flufenprox. fluproxyfen, halofenprox. 
hydramethylnon. IKI-220. kanemite. NC.196, neem guard, nldinorterfuran. 
ntenpyram, SD-35651. WL-108477, pirydaryl. propargite, protrlfenbute, 
pymethrozlne, pyridaben. pyrlmidifen. NC-1111. R-195, RH.0345. RH-2485. RYI- 
30 210. S-1283. 5-1633. SI-8601, sHafluofen, silomadine, spinosad, tebufenpyrad. 
tetradifon. iBtranactin. thiacloprld. thiocyclam. thiamethoxam, tolfenpyrad. 
triazamate, triethbxyspinosyn, trinaclin. verbutln. verlalee, YI-5301 
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Fungicides: acibenzolar, aldimorph. ampropylfo§. andoprim, azaconazole, 
azoxystrobin. benalaxyf, benomyl, bialaphos, blasticidin-S, Bordeaux mixture, 
bromuoonazole, bupirimate. carpropamid, captafol. captan, carbendazim, 
chlorfenazole, chloroneb, chloropicrin, chlorothalonir. ehlozoHnate. copper 
5 oxychtoride, copper sate, cyflufenamid, cjymoxanil, cyproconazofe. cyprodinll, 
cyprofuram. RH-7281, dlclocymet, didobufrazole. diclomezlne, dicloran, 
difenoconazole, RP-407213. dimethomoiph. domoxyslrobin, dinioonazofe, 
diniconazole-M, dodine, edifenphos. epoxiconazote, femoxadone, fenamidone, 
fenarimof. fenbuconazole, fencaramid, fenpiclonil. fenpropldin, fenproplmorph. 
10 fentin acetate, fluazinam, fludioxonll, flumetover. - flumorf/flumoriin. fentin 
hydroxide. fJuoxastrobin, fluqulnconazole, flusilazole, flutolanil, flutrfafol. folpet. 
fbsetyl-aluminium, furalaxyl, furametapyr, hexaconazole, ipconazole. Iprobenlbs, 
iprodione, isoprothioiane, kasugamycin, Kreoxim-methyl, manoozeb, maneb. 
mefenoxam, mepronil, metalaxyl. metconazote, metominostrobln/fenominostrobin. 
15 metrafenone, myclobutenil, neo^sozin, nicobifen, orysastrobin, oxadixyl, 
penoonazole, penqircuron. probenazole. prochloraz, propamocarb, 
propFoconazole, proquinazid, prothioc»nazole. pyrifenox. pyraclostrobin, 
pyrimethanil, pyroquilon, quinoj^n. spiroxamine» sulfur, tebuconazole, 
*®*'pon™te, tt>|abendazote. thffluzamlde, thiqphanate-metfiyl. thiram, tiadlnil, 
20 tr^dimefon. triad Imenol, tricyclazore, trrfknorstrobln. trSioonazole, vaKdamycin, 



Bioiogical agents: Bacilhjs thuringfeneis sap aifflwai, kurstaki, Badtlus 
thuringiensis detta endotoxin, bacuioviruB, entomopathogenlc baclerfa, virus and 
25 fungi 



Generally, ttiey will be administer^ as a formulation in association with one or 
30 more pliarmaoeutlcally acceptable excipfents. The temfi "excfpienf is used herein 
to describe any Ingredient other than the compound(s) of the invention. The choice 
of exdpient will to a large extent depend on factors such as the particular mode of 
administratton. the efFect of the exciplent on solubility and stability, and the nature 
of the dosage form. The compounds of the invention are of particular value in the 



vinclozin 



BacterickJes: 



chlortetracycline. oxytetracydlne, streptomycin, 
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control of parasftes «^hich are injurious to, or spread or act as vectors of diseases 
in, man and domestic animals, for example those hereinbefore nrientloned. and 
more especially In the control of ticks, mites, lice, fleas, midges and biting, 
nuisance and myiasis flies. They ate particolariy useful in controlling arthropods 
5 which aie piesent inside domestic host animals or which feed in or on the skin or 
suck the wood of the animal, for which puipose they may be administered orally, 
parenterally, percutaneously or topically. 

Pharmaceutical compositions suitable fbr the defivery of compounds of the present 
10 invention and methods fbr their preparation will be readily apparent to those sklHed 
in the art. Such compositions and methods for their preparafion may be found, for 
example, In 'Remington's Pharmaceutical Sciencea'. IBth Edition (hflack 
Publishing Company, 1995). 

15 With respect to their use in mammals, the compounds may be administered alone 
or in a formulation appropriate to the specific use envisaged, the particular speC.es 
of host mammal being treated and the parasKe Involved. 

The compounds of the invention may be administered orally. Oral administration 
20 may involve swallowing, so that the compound entefs the gastrolnieelinal tract, or 
buccal or sublingual administration may be employed by v-hlch the compound 
enters the blood stream directly from the mouth. 

Formulations surtable for oral administration include solid fomnulatfons such as 
tablets, capsules containing particulates, liquids, or powders, lozenges (including 
liquid-filled), chews, multl- and nano-particulalse. gels, solid solution. Hposome, 
films (including muco-adhesive). ovules, sprays end liquid formulations. 

Liquid formulations include suspensions, solutions, syrups and elixirs. Such 
formulations may be employed as filler* in soft or hard capsules and typically 
comprise a carrier, for example, water, ethanol. polyethylene glycol, propylene 
glycol, methylcellulcse, or a suitable oil, and one or more emulsHying agents 
and/or suspending agents. Liquid fomnulations may also be prepared by the 
reconstitution of a solid, for example, from a sachet. 



25 



30 
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The compounds of the invention may also be used In fast-dissoMng, fiast- 
dieintegrating dosage forms sucft as those described in Expert Opinion in 
Therapeutic Patents, H (6), 981-986 by Liang and Chen (2001). 

5 

For tablet dosage forms, depending on dose, the drug may make up from 1 wt% to 
80 wt% of the dosage form, more typically from 5 wt% to 60 wt% of the dosage 
form. In addition to the drug, tablets generally contain a disintegrant. Examples of 
disintegrants include sodium starch glycolate, sodium carboxymethyi cellulose, 
10 calcium cart>oxymethyl cellulose, croscaimellose sodium, crospovidone, 
polyvinylpyrrolidone, methyl celjuiose, microciystalline cellulose, lower alkyl- 
subsatuted hydroxypropyi cellulose, starch, pregelatinised starch and sodium 
alginate. Generally, the disintegrant wll comprise from 1 wt% to 25 wt%, 
preferably from 5 wt% to 20 vvt% of the dosage foim. 

IS 

BIndeis aie generally used to impart cohesive ciuallties to a tablet formulation. 
Suitable binders include microcrystalMne cellulose, gelatin, sugars, polyethylene 
glyool, natural and synthetic gums, polyvinylpyrrolidDne, pregelatinised starch, 
hydrojQfpropyi cellulose and hydrox^ropyl methylceMulose. Tablets may also 
20 contain diluerrts, such as lactose (monohydrate. spray-dried monohydrate, 
anhydrous and the like), mannitoi. xylitol, dextrose, sucnrae, sorbitol, 
microcryatalline ceHulose, starch and dibasic calcium phosphate dihydrate. 



DOCUMENTREC 13 048/161 




Tablets may also optionally comprise surface active agents, such as sodium iauryl 
25 sulfate and polysorbaie 80, and glidants such as silicon dioxide and talc. When 
present, surface active agents may comprise firom 0.2 wt% to 5 wt% of the tablet, 
and glidants may comprise from 0.2 wt% to 1 vvt% of the tablet 



Tablets also generally contain lubricants such as magnesium stearate, calcium 
30 stearate, zinc stearate, sodium stearyi fumarate. and mixtures of m^nesium 
stearate wfth sodium kiuiyl sulphate. Lubricants generally comprise from 0.25 wt% 
to 10 wt%, preferably from 0.5 wt% to 3 wt% of the tablet. 
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Other possible ingredients Include anti-^xidants. colourants, flavouring ©gents, 
preservatives and taste-masldng agents- 

Exemplary tablete contain up to about 80% daig, from about 10 wt% to about 90 
5 wt% binder, from about 0 wt% to about 85 wt% diluent, from about 2 wt% to about 
10 wt% dislntsgrant, and ftom about 0.25 wl% to about 10 wt% lubricant. 

Tablet blends may be compressed dirediy or by roller to fomn tablete. Tablel 
blends or portions of blends may alternatively be wet-, dry-, or melt-granulated. 
10 melt congealed, or extruded befbre tabletllng. The final fomiulatlon may comprise 
one or more layers and may b© coated or uncoated; it may even be encapsulated. 

The formulation of tablebs Is discussed In "Pharmaceutical Dosage Forms: Tablets, 
Vol. 1", by H, Lieberman and L. LaChman, Marcel Dekker, N.Y.. N.Y.. (ISBN 
15 0-8247-6918-X). 

SoBd formulations for oral administration may be formulated to be Immediate 
and/or modified release. Modified release fomiulations Include delayed-, 
sustained-, pulsed-, controlled-, targeted and programmed release. 

20 

Suitable modified release formulationa for the purposes of the Invention are 
described in US Patent NO. 6,106,864. Details of other suitable release 
technologies such as high energy dispersions and osmoHe and coated particles 
am to be found in Verma ef a/. Pharmaceutioal Technology On-line, 25(2), 1-14 
25 (2001). 

The compounds of the invention may also be administered directly Into the blood 
stream, into muscle, or into an internal organ. Suitable means for parenteral 
administration include bolus. Intravenous, intraarterial, intraperitoneal. Intrathecal. 
30 intraventricular, Intraurethral, intrastemal, intracranial, intramuscular and 
subcutaneous. Suitable devices for parenteral administration Include needle 
(including microneedle) injectors, needle-free injectors and infusion techniques. 
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Parenteral formulaHons are typically aqueous solutions which may contain 
excipients sudh as salts, carbohydrates and buffering agents (preferably to a pH of 
from 3 to B), but. for some applications, they may be more suitably formulated as a 
sterile non-aqueous solution or a dried form to be used in conjunction with a 
5 suitable vehicle such as sterile, pyrogen-free vi/ater. 

The preparatfon of parenteral formulations under sterile conditions, for example, 
by lyophilisatiDn. may readily be accompllehed using standard pharmaceutical 
techniques well Icnown to those sicilled in the art 



The solubility of compounds of fomnula (I) used in the preparation of parenteral 
solutions may be Increased by the use of appropriate formulation techniques, such 
as the incorporation of solubility-enhancing agents. 

15 ForniuiatlDns for parenteral administration may be formulated to be immediate 
and/or modified release. Modified release fomiulationa Include delayed-, 
sustained-, pulsed-, controlled-, targeted and programmed release. Thus 
compounds of the invention may be formulated as a solid, semi-solid, or 
thixotropic liquid for adnrtlnistration as an Implanted depot providing modified 

20 release of the active compound. Examples of such formulations Include drug- 
coated stents and PGIA microspheres. 

The compounds of the invertlon may also be administered topically to the skin or 
mucosa, that is. dermally or transdermally. Typical formulations for this purpose 

25 Include drenches, gels, hydrogels. lotions, solutions, creams, ointments, dusting 
powders, dressings, foams, films, skin patches, wafers, implants, sponges, fibres, 
bandages and microemulsions. Liposomes may also be used. Typical earners 
include alcohol, water, mineral oil, liquid petrolatum, white petrolatum, glycerin, 
polyethylene glycol and pmpylene glycoi. Penetration enhancers may be 

30 incorporated - see. for example. J Phann Scl. 8B (10), 965-958 by FInnin and 
Morgan (October 1999). Pour-pn or spot-on formulations may be prepared by 
dissolving the acHv© ingredient in an acceptable Ik^uid carrier vehicle such as bulyl 
digol. liquid paraffin or a non-volatile ester, optionally with the addition of a volatile 
component such as propan-2-ol- Altematively, pour-on. spot-on or spray 



10 - 
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formulations can be prepared by encapsulation, to leave a residue of active agent 
on the surface of the animal. Injectable fomnulaUons may be prepared in the form 
of a Sterne solution which may contain other substances, for example enough sails 
or glucose io males the solution- isotonic with blood- 

5 

Other means of topical administration include delivery by electropomtion, 
iontophoresis, phonophoresis, sonophoresis and microneedle or needle-flree {e.g. 
Powderjeot™, Bioject™. efc.) Injection. 

10 Formulations fbr topical administration may be fonhulated to b© immediate and/or 
modified release. Modified release fomiulations include delayed-, sustained-, 
pulsed-, cof^lled-, targeted and programmed release. 

The compounds of the invention can also be administered intranasally or by 
15 inhalation, typically in the fomi of a dry powder (either alone, as a mixture, for 
example, in a dry blend with lactose, or as a mixed component particle, for 
example, mixed with phospholipids, such as phosphatldylchonne) from a dry 
powder Inhaler or as an aerosol spray from a pressurised container, pump, spray, 
-atomiser (prelterably an-atomlser using electrohydrodynamica to produce a An© 
20 mist), or nebullser, with or without the use of a suitable propellant. such as 1 . 1 ,1 .2- 
tetrafluoroethane or 1.1.1,2,3,3,3-heptafluoropropane. For intranasal use, the 
powder may comprise a bloadheslve agent, for example, ohitosan or cyclodexlrin. 

The pressurised container, pump, spray, atomi?er» or nebullser contains a solution 
2S or suspension of the oompound(5> of the invention comprising, for example, 
ethanol, aqueous ethanol. or a suitable alternative agent for dispersing, 
solubilising, or extending release of the active, a propellant(s) as solvent end an 
optional surfactant, such as sorbitan trioleate, oleic add, or an oligolactic acid. 

30 Prior to use in a dry powder or suspension fbmftulation, the drug product is 
micronised to a size suitable for delivery by inhalation (typically less than 5 
microns). This may be achieved by any appropriate comminuting method, such as 
spiral jet milling, fluid bed jet milling, supercritical fluid processing to fenn 
nanoparticles, high pressure homogenisation. or spray diying. 
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Capsules (made, for example, from gelatin or HPMC), blisters and cartridges for 
use in an Inhaler or InsufflatDr may be formulated to contain a powder mix of the 
compound of the invention, a suitable powder base such as lactose or starch and 
5 a perfonnance rrtodifier such as /-leucine, mannitol, or magnesium stearate. The 
lactose may be anhydrous or in the form of the monohydrate. preferably the latter. 
Other suitable excipients Include dextran, glucose, maltose, sorbitol, xylitol. 
fructose, sucrose and trehalose. 

10 "A suitable solution fomiulation for use in an atomiser using electrohydrodynamlcs 
to produce a fine mist may contain from to 20mg of the compound of the 
invention per achjation and the actuation volume may vary from 1|jl to IOOmI. A 
typical formulation may comprise a compound of formula (l>, propylene glycol, 
sterile vmtoT, ethanol and sodium chloride. Alternative solvents which may be used 

15 Instead of propylene glycol Include glycerol and polyethylene glycol. 

Suitable flavours, such as menffiol and levomenfhol, or sweeteners, such as 
saccharin or saccharm sodium, may be added to those formulaiior^ of the 
invenfion intended Ibr inhaled/intranasal administration. . 

20 

Forniulafions for inhaled/lntranasal administration may be formulaied to be 
immediate and/or modified release using, for example, poly(DL-laclic-ooglycollc 
add (PGLA). Modified release Ibnnulations Include delayed-, sustained-, 
pulsed-, controlled-, targeted and programmed relaase. 

25 

In the ease of dry powder inhalers and aerosols, the dosage unit is determined by 
means of a, valve which delivers a metered amount. Unit© in accordance with the 
Invention are typically arranged to administer a metered dose or "pufT containing 
from 1 to 1000 MQ of th© compound of formula <l). The overall daily dose will 
30 typically be in the range 100 tig to 100 mg which may be administered in a single 
dose or, more usually, aa divided doses throughout the day. 
The compounds of the invention may be administered rectally or vaginally, for 
example, in the form of a suppository, pes&ary, or enema. Cocoa butter is a 
traditional suppository base, but various altematlves may be used as appropriate. 
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Formulations for lectal/vaglnal admrnistrallon may be formutated to be immediate 
and/or modified release. Modified release formulations include delayed-, 
sustained-, pulsed-, controlled-, targeted and programmed release. 

5 

The compounds of the invention may also be administered directly to the eye or 
ear. typically In the fbim of drops of a miCKinleed suspension or solution In 
isotonic, pH-adjusted, sterile saline. Other formulations suitable for ocular and 
aural admirtistration include ointments, biodegradable (e.g. absorbable gel 

10 sponges, oollagen) and non-biodegradable (e.ff. silicone) implants, wafers, tenses 
and particulate or vesicular systems, such as nlosomes or liposomes. A polymer 
such as crossed-linlred polyacryllc add, polyvinylalcohol. hyaluronic add. a 
oellulosio polymer, for example. hydroxypropylmethylcellulose, 
hydroxyethylceilulose. or methyl cellulose, or a heteropolysaocharide polymer, for 

15 example, gelan gum. may be Incoiporated together with a preservative, such as 
benzallconium chloride. Such fbmnulations may also be delivered by ionfasphoresls. 

Fomiulatlons for ocular/aural administration may be fomnuiated to be immedlale 
and/or modified release. Modified release fonllulatlons include delayed-, 
20 sustained-, pulsed-, controlled-, targeted, or programmed release. 

The compounds of the invention may be combined with soluble macromolecular 
entities, such as cyclodextrin and suitable derivatnrea thereof or polyethylene 
glyool-contalning polymere. in older to improve their solubility, dissolution rate. 
25 taste-masliing, bioavailability and/or stability for use in any of the aforementioned 
modes of administration. 

Dnig-cydodextrin complexes, for example, are found to be generally useful for 
most dosage forms and administration routes. Both Indusion and non-inclusion 
30 complexes may be used. As an aitemative to direct complexation with the dnig. 
the cydodextrin may be used as an auxiliary additive, Ae. as a canier. diluent, or 
solubiliser. Most commonly used for these purposes are alpha-, beta- and 
gamma-cyclodextrins, examples of which may be found in Inlematlonal Patent 
Applications Nos. WO 91/1 1 172, WO 94/02515 and WO 98/65148- 
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Acceptable liquid carriers Include vegetable oils such as sesame oil, glycerides 
such &6 trlacetln, esters such as benzyl benzoate, isopropyl myristate and fatty 
acid derivatives of propylene glycol, as well as organic solvents such as pyrrolidin- 
5 2-one and glycerol formal. The fonnulatlons are prepared by dissolving or 
suspending the active ingredient in the liquid carrier such that the final formulation 
contains from 0.01 to 10% by weight of the active ingredient. 



Such formulations are prepared in a conventional manner in acconJance with 
10 standard medioinai or veterinary practice. 



These fcmiulatlons will vary with legard to the weight of acth» compound 
contained therein, depending on the species of host animal to be treated, the 
severity and type of infection and the body weight of the host For parenteral, 
15 topical and oral administration, typical dose ranges of the active Ingredient are 
0.01 to 100 mg per kg of body weight of the animal Preferably the range Is 0,1 to 
lOmgperkg. 

As an attemative the compounds tiuiy t3& administered to^a rion-human animal 
20 with the drinldng water or feedstuff and ibr this purpose a concentraled feed 
additive or premiK may be prepared for mbdng with the normal animal feed or 
drink. 

Inasmuch as it may desirable to administer a combination of active compounds. 
25 for example, for the purpose of treating a particular disease or condWon, it is within 
the scope of the present Invention that two or more pharmaceutical composmons, 
at least one of which contains a compound in accordance with the invention, may 
conveniently be combined in the fbnm of a kit suitable for coadministration of the 
compositions. 

30 

Thus the kit of the invention comprises two or more separate phamnaoeuUcal 
compositions, at least one of which contains a compound off formula (I) In 
accordance with the invention, and means for separately retaining saW 
compositions, such as a container, divided bottle, or divided foil packet An 
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example of such a kit is the familiar blister pack used for the packaging of talalets. 
capsules and the like. 

The kit of the invention is particularly suitable for administering different dosage 
5 forma, for example, oral and parenteral, for administering the separate 
compositions at different dosage Intervals, or for titrating the separate 
compositions against one another. To assist compHance, the kit typically 
comprises directions for administration and may be provkled with a so-called 
memory aid. 

10 

For administration to animal patiente. the total dally dose of the compounds of the 
invention Is typically in the range 0.1 mgrt^g to 1 00 mg/kg depending, of course, on 
the mode of administration. For example, oral administration may require a total 
daily dose of from 0.5 mg/kg to 100 mg/kg. while an intravenous dose may only 
15 require from 0.1 mgAg to 10 mg/kg. The total daSy dose may be admlnlsteied in 
single or divided doses. The veterinarian will readily be able to detenmine doses 
for individual animals according to age, weight and need- 

The compounds of the invention also have utility in the control of plant peste. soli 
20 inhabiting pests and other environmental pests. 

Compositions suitable for applications in agricultore. horticulture include 
fomiulations suitable for use as. for example, sprays, dusts, granules, fogs, foams, 
emulsions. The active compound is generally applied to the toous In which 
25 arthropod of nematode Infestation Is to be controlled at a rale of about 0.02 kg to 
about 20 kg of active compound per hectare of locus treated. Adverse weather 
conditions, pest resistance and other factors may require that the active ingredient 
be used in higher proportions. For foliar application, a rate of 0.01 to 1 kg/ha may 
be used. 



30 



The compounds of the invention may also be applied in solid or liquid 
compositions to the soil principally to control those nenr^atodes dwelling therein but 
also to the foliage principally to control those nematodes attacking the aerial parts 
of the plants. The active component can be washed into the soil by spraying with 
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water or by the natural action of rainlalt. During or after application p the formulation 
can, If desired, be distributed nmechanically in the soil. 

AppUcation can (be prior to planting, at planting, after planting but before sprouting 
5 has taken place or after sprouting. 

The connpounds of the invention are of particular value in the protection of field, 
grassland, forage, plantation, glasshouse, orchard, grove and vineyard crops; or of 
vegetables and saldSp of ornamental plants flovwers and shrubs and of plantation 
10 and forest trees. 

The effective use doses of the compouncte employed in the invention can vary 
within wide limits, particularly depending on the natuna of the pest to be eliminated 
or degree of infestation. In general, the compositions according to the invention 
IS usually contain about 0.05 to about 85% (by weight) of one or more acHve 
ingredients according io the invention, about 1 to about 85% of one or more solid 
or liquid carriers and. optionally, about 0.1 to about 50% of one or more other 
compatible components, such as surface-active agents or the like. 

20 in the present account, the lem^ "carrier" denotes an organic or inorganic 
Ingredient, natural or synthetlo, with which the active Ingredient is combined to 
facilitate its application. This carrier Is therefore generally inert end it must be 
aoceplable (for example, agrDnomically acceptable, particularly to the treated 
plant). 

25 

The carrier may be a solid, for example, ground natural minerals, such as 
attapulglte. bentonite. clays, chalic, diatomaceous earth, kaolins, montmorlllonite. 
quarts, or talc, ground synthetic minerals, such as alumina, silica, or silicates, 
naturalsiiirates, silica, resins, waxes, or solid fertilizers). As solid carriers for 
30 granules the following are suitable: crushed natunal rocks such as caicife, 
dolomite, marble, pumice, and sepiolite; synthetic granules of inorganic or organic 
meals; granules of organic material such as, coconut shells, com oolu, com husks 
or sawdust; absorbent carbon blacki kieselguhr, or powdered cork; water soluble 
polymers, resins, waxes; or solid fertilizsrs. Such solid compositions may, if 
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desired, contain one or more compatible wetting, dlsperaing. emuteitying or 
colouring egents whldi, when solid, may also serve as a diluent 

The carrier may aiso be liquid, far example: water, alcohols, particularly butanoi or 
5 glycol, a$ well as their ethers or esters, particularly methyl glycol acetate; ketones, 

particularly acetone, cyciohexanone. methylethyl Itetone. methylisobutyiltetone, or 

isophorone: petroleum fractions such as aliphatic or aromatic hydrocarbons. 

particularly xylenes; mineral or vegetable oils; chlorinated hydrocarbons. 

particulariy trichIoro6thane.methy1ene chloride or chlorobenzenes; water-soluble or 
10 strongly polar solvenfe such as dlmethylfomiamide, dimethyl sulphoxide. or N- 

methylpyrrolidone: or a mixture thereof. 

The surface-active agent may be an emulsifying agent, dispersing agent or wetting 
agent of the ionic or non-ionic type or a mixture of such agents. The presence of 
15 at least one surfece^active agent Is generally essential when the active ingredient 
and/or the inert carrier are not or only slightly water soluble and the carrier agent 
of the composition for application is water. 

Compositions of the Invention may ftirther contain other additives such as 
20 adhesives or colorants. Adhesives such as natural or synthetic phospholipids or 
carboxymethylceilulose or natural ^r synthetic polymers in the form of powders, 
granules or lattioes, can be used m the fomiulations. It is possibte to us© colorants 
such as inorganic pigments, for example: iron oxides, titanium oxides or Prussian 
Blue; organic dyestuffe. such as alizarin dyestuffo, azo dyestuffe or metal 
25 phthalocyanine dyestuffs; or It Is aiso possible to use trace nutrients such as salte 
Of boron, cobalt, iron, manganese, copper, cobalt, molybdenum or zinc. 



For their agricultural application, the compounds of the fcwmula (I), or pestiddally 
acceptable salts thereof, are therefore generally in the fomi of compositions, which 
30 are in various solid or liquid forms. 

Solid fomis of compositions which can be used are dusting powders (with a 
content of the compound of formula (1). or a pestiddally acceptable saR thereof, 
ranging up to 80%), wettable powders or granules (including water dlspersible 
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granules), particularly those obtained by extrusion, compacting, Impregnation of ^ 
granular carrier, or granulation starting from a powder (the content of the 
compound of formula (I), or a pesticidally acceptable salt thereof, in these wettable 
powders or granules being between about 0.5 and about 80%). Solid homogenous 
S or heterogenous compositions containing one or more compounds of fomiula (I), 
or pesticidally acceptable salte thereof, for example granules, pellets, briquettes or 
capsules, may be used to treat standing or running water over a period of time. A 
similar effect may be achieved using trickle or intermittent feeds of water 
dispersible concentrates as described herein. 

10 . 

Liquid compositions, for example, include aqueous or non-naqueous solutions or 
suspensions (such aa emuisifiable concentrates, emuisions, flowabies, 
dispersions, or solutions) or aerosols. LiquM compositions also include, in 
particular, emuteifiable concentrates, dispersions, emulsions, flowables, aerosolSr 

15 wettable powders (or powder for spraying), dry flovrabies or pastes as forms of 
oomposittons which are liquid or intended to form liquid compositions when 
applied, for example as aqueoiis sprays (mcluding low and ultra-low volume) or as 
fogs or aerosols* 

20 Liquid compositions, for example, in the fonm of emuisifiable or soluble 
concentrates most frequency comprise about 5 to about 80% by weight of the 
active ingredient while the emulsions or solutions which are ready for application 
contain, in their case, about 0.0 1 to about 20% of the active ingiedient Besides 
the solvent, the emuisifiable or soluble concentrates may contain, when required. 

25 about 2 to about 50% of suitable additives, such as stabilirons, surface-active 
agents, penetrating agents » corrosion inhibitors, colorants or adhesive. Emulsions 
of any required concentration, which are particularly suitable for application, for 
example, to plants, may be obtained from these concentrates by dilution with 
water. These compositions are included within the scope of thd compositions 

30 which may be employed in the present invention. The emulsions may be in the 
form of water-in-oil or olHn-water lype and they may have a thick consistency. 



The liquid compositions of this invention may, in addition to normal agricultural use 
applications be used for example to treat substrates or sites Infested or liable to 
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infestation by arthropods (or other pests controlled by compounds of this 
invention) including premises, outdoor or indoor storage or processing areas, 
containers or equipment or standing or running >A/ater. 

5 All these aqueous dispersions or emulsions or spraying mixtures can be applied, 
for example, to crops by any suitable means, chiefly by spraying, at rates which 
are generally of the order of about 100 to about 1,200 liters of spraying mixture per 
hectare, but may be higher or lower (eg.low or ultra-low volume) depending upon 
the need or application technique. The compounds or compositions according to 

10 the invention are conveniently applied to vegetation and in particular to roots or 
leaves having pests to be eliminated. Another method of application of the 
compounds or compositions according to the invention is by ohemlgation, that Is to 
say, the addition of a formulation containing the active ingredient to irrigation 
water. This irrigation may be sprinkler imgation for foliar pesticides or It can be 

15 ground irrigation or underground irrigation for soil or for systemic pesticides. 

The concentrated suspensions, which can be applied by spraying, are prepared so 
as to produce a stable fluid product which does not settle (fine grinding) and 
~~ usually contain from about 10 to about 75% by weight of active ingnsdient, from 

20 about O.S to about 30% of surface^cUve agents, from about 0,1 to ab»out 10% of 
thbeotropic agents, from about 0 to about 30% of suitable additives, such as anti- 
foamlng agents, corrosion inhibitors, sUibilizers, penetrating agents, adhesives 
and, as the carrier, water or an organic liquid in which the active ingredient is 
poorly soluble or insoluble Some organic solids or inorganic salts may be 

25 dissolved in the earner to help prevent settling or as aniifreezes for water. 



The wettabie powers (or powder for spraying) are usually pn»pared so that they 
contain fnonn about 10 to about 80% by weight of active ingredient, from about 20 
to about 90% of a solid carrier, from about 0 to atoaut 5% of a wetting agent, from 
30 about 3 to about 10% of a dispersing agent and, when necessary, from about 0 to 
about 80% of one or more stabilizers and/or other additives, such as penetrating 
agents. adhesives» anti-oaklng agents, colorants, or the iilce. To obtain these 
wettabie powders, the active ingiedient(s) is(are) thoroughly mixed in a suitable 
blender with additional substances which may be impregnated on the porous filler 
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and is(are) ground using a miti or other suitable grinder. This produces wettable 
powders, the wettability and tiie suspendability of wtilch are advantageous. They 
may be suspended In water to give any desired concentration and this Suspension 
can be employed very advantageously in particular for application to plant foliage. 

5 

The "\«ater dlspersible granules (WG)" (granules which are readily diapersibie In 
water) have compositions which are sut>stantially close to that of the wettable 
povAders. They may be prepared by granulation of formulations described for the 
wettable powders, either by a wet route (contacting finely divided active ingredient 
10 vnth the inert filler and a little water, e.g. 1 to 20% by weight, or with an aqueous 
solution of a dispersing agent or binder, followed by drying and screenihd). or by a 
dry route (compacting foHowed by grinding and screening). 



The rates and concentratlorts of the formulated compositions may vary according 
to the method of application or ttie nature of the compositions or use thereof. 
Generally speaking, the compositions for application to oontrol arthropod, plant 
nematode, helminth or protozoan pests usually contain Imtn about O.D0001 % to 
about 95%, more particulaily from about 0.0005% to about 50% by weight of one 
or more compounds of formula (I), or pestlcidaily acceptable salts thereof, or of 
total active ingredients (that is to say the compound of fomnula (0. or a pestlcidany 
acceptable salt thereof, together with: other substances toxlo to arthropods or 
plant nematodes, anthelmintics, anticoocidlals. synergists, trace elements or 
stabilizera). The actual compositions employed and their rate of application will be 
selected to achieve the desired effect(e) by the fanmer, livestock producer, medical 
25 or veterinary practitioner, pest control operator or other person skilled In the art. 

They are also valuable In the protection of timber (standing, felled, converted, 
stored or structural) from attack by sawflies or beetles or tennites.They have 
applicatione in the protecHqn of stored producte such as grains, fruits, nuts, spices 
30 and tobacco, whether whole, milled or compounded Into products, from moth, 
beetle and mite attade. Also protected are stored animal products sudn as skins, 
hair, wool and feathers In natural or converted form (e.g. as carpets or textiles) 
from moth and beetle attack; also stored meat and fish from beetle, mHe and fly 
attack. Sold or liquid compositions for application topically to timber, stored 
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products or household goods usually contain from about 0.00005% to about 90%, 
more particularly from about O.O01 % to about 10%, by weight of one or more 
compounds of formula (I) or pestioidaliy acceptable salts thereof- 



The compounds of the invention (and their pharmaceutically, veterinarily and 
agnouHuraily acceptable salts) may be used, for example, In the following 
applications and on the following pests: 

In the field of veterinary medicine or llvestocic husbandry or in the maintenance of 
public health against arthropods which are parasitic internally or externally upon 
vertebrates, perticuiarly wann-blooded vertebrates, including man and domestic 
animals $uch as dogs, cats, cattle, sheepr goats, equines, swine, poultry and fish. 
Also, in the field of control of plant pests, soil inhabiting pests and other 
environmental pests. Illustrathre of specific parasites vrtiich may be controlled by 
the compounds of this invention include arthropods such as: 

Actinedida/Acaridida: chiclien mite (Mesostigmata spp e,g. De/manyssos 
gallinae); iteh/scab mites (Sarcoptes spp e.g. Safcoptes scabiof^ mange mites 
(Psoroptes spp e.g. Psoroptes avis, Chorioptes spp e.g. ChoribptBS bovis); 
chiggers {Trombicuia spp e.g. Tpombtoula aift^dduge^; Damalinia spp; Demodex 
spp; Acarapvs spp; Cheyletieila spp; Omithocheyletie spp; Myobia spp; 
LIstrophorus spp; Acarus spp: Tyrophagus spp; Calogtyphus spp; Hypodectes 
spp; Pterolichus spp; Otodectee spp; Notoedres spp; Cytodites spp, 
KnemldoGoptes spp; Laminiosioptes spp. 

SIphonapterida: Ctenocephaiides spp e.g. Ctenoceph&ttdes canfs, 
CtBnoeephatides feBs; Xenopsyifa spp e.g. XenopsyHa oheof^s; Pufex spp e.g. 
Pufex irritans; Ceratophyttus spp> 

Tict^: Argae spp e.g. A^^as pensions', Omithpdorus spp e.g. Omi&todorus 
moubai&] Otobius spp e.g. Otobius megnlni] bcodes spp e.g, Ixodes dainus, Ixodes 
rvbicundu^', Amblyomma spp e.g, Amblyomm& amerioanum, Amblyomma 
variegatum] Boophilus spp e.g. Boophifus annulatus, BoopMlus decolorahis. 
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BoophHus microptus; Dermacerttor spp e.g. Dermacentor silv&rwn; Haemophysalis 
spp; Hyalomma spp e.g. Hyatomma truncatum; Rhlpioephafus spp e.g. 
Rhipicephalus sanguineus, Rhipioephafus appmndiculatus, Rhipicephalus evertsi; 
Dermanyssus spp; Raiiletia spp; Pneumonyssus spp; Stemostoma spp; Varroa 
5 Spp; and other ticks e.g. Brevipafpus phoenicis, Bryobia praetiosa, Eotetranychus 
carpini, Eriophyes sheldoni. Paratetranychus pitosus, PhylhoopUufa olehfora, 
Polyphagotarsonemus latus, Tetranyc^us cinnabannus, Tetrwiychos kanzawai, 
TBtr0nychus pa&ficus, Tetranyi^us i&larius. 

Adult flies (Diptera): Horn fly {Haematobla mitam)\ Horse fly (Tabanus spp 

e.g. Tetanus bovines); Stable fly (Stomo)^ OGkdtans)] Black fly (8imuliiim spp); 
Deer fly (Chrysops spp); Louse fly {Metophagus ownus); Tsetse fly (Glossina spp 
e.g. G/osfififa morsitans); IMosquitoea (Culex app e.g. Cufex pfptens; Anopiieles 

IS spp e.g. /iMophetes macuMpennisi Aedes spp e.g. ^Aedes egypU, Aedes \fe3<ans); 
EualmuUum spp; Pfiiebotonius spp; Lutzomyia spp; CuHooides spp; Hybomitra 
6pp; Afylotus spp; l-laematDpota spp: Phllipon^la spp; Braula spp; Hydrotaea spp; 
Morellia spp; Fannia spp e.g. Fa/in/a csuwcufaris; Calliphora spp; Wbhlfaiirfia spp; 
— Sarcophaga spp; HIppobosca spp; Lipoptena $pp; Mebphagus spp; and other 

20 Diplera such as Ana^pha ludens; C&rafftis oapttata; Chrysomya bezzkme; 
Chrysamya homfnivorax: Chrysomya m&seUaria; Contarinfa sorghioola; Cortfyhf^ 
an^tropophaga; Daws c^jctatMae; Dasanavfa braswos^; Gastanjipi^Uus 
intasGMtts: Haptodipto^ wjti0$aia; Hytemyia ptatura; Hsnxiderma llneata; 
Ufiomyza saUVa^; IMomyza trUblO; Lyoofia paotoral^ MayeWola destn/fOot; 

25 Muaca domasSGa; Musx^na stabuians; Oestrus ovis; Osc/neZ/a M; Pegomya 
hysocyamk Pharbia brassfcae; Hiofbie coanctefs; RhagohOa oeraai; RhagolaGa 
pomoneM; Vpula ofaraceam: Tipute paludosa; and also Blow flies; Soldierflies: 
Midges and Punkles. 

30 Parasitic fly maggots: Bol fly {Oestrus ovis, Culerebna spp); Blcwtf fly 
(Phaenlda spp. Luciffa serioata. Luoilfs cuprma); Scrawwonm {CoGhtkunyia 
hominivofax); Cattle grub (Hypoderma sppK Oermaiobia hornets. 
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Anoplurida: suddng lice (Menopon spp: Bovioola spp); biting Fice (Haematopinua 
spp; Llnognathus spp; Solenoptes spp; Phtirus spp). 

Tmebugs: common bed bug CCimicidae ©.g. Cimex fectularius); kissing bugs 
5 (Triatomaspp e.g. Rhodw/uspfOffi<«s). 

Braohycera: Black flies; BHing midges; Sand flies; Sciarids. 

Orthoptera: Periplanete spp; Blalella spp e.g. Bteteffe gBfmanica; Gryllptalpa spp 
10 eg GryHtOalpa gfyOotalpsi Ac/iefa domestical BlaOa orientmns Forficula 
auriculBda; Leucophaea madema: Mafanoptua bivittatas; Malanoplua femur- 
rubwm: MBianoplua maxloanus^ Melanoplus sanguinipes; Metonoplus sp/eftis; 
Momadaoria SBptemfasciata; Sch^toceica paragrina; Sfaumnofus maroocanus; 
Tachycinas asynamorua. 

Dictyopterai Pariplanata fuflginosa; Periptonata fapontoa; Periplaneta Amaricana. 
Hymenoptem: Carpenter ants; Bees ; Hornets; Wasps. 

>0 Lepidoptera: Adoxophyes orana fasdaf^ Agrvtts ypsOon; Agn>tla sagatum; 

Alabama argUlauaa Hubnar, AntU^arsla genrnatatis: Arvhipa argyrospMa Wander, 
Archips rvsana: Argyf^a conJugaHa; Autographa gamma; Autographa 
nigrisigna Barathra btassicae; Bupafus piniarius; Cacoacia murinana: Catopftte 
theivom; Capua mffculana: Carposina nfponansis; Chaimatobla brumata; ChHo 
15 potychrysus; Chilo ^pprassaHs Walkan Choristonaura fumU^na; Choristonaura 
occidentalis; C/rpftfe unipuncta; Cnaphatocroaia madmaSs Guenea; Cydia 
pomoneUa; DandwUmus pini; Diaphania nfOdaUs: Diatraea grandioaaUa; Eanas 
insufana Boisduval; Earias vittaHa Fabriciua; Elaamopalpus ngnosalhis; Eupoadlia 
ambigueHa; Evetria bouliana; Feltia subtarrana; GaUarta mattoneila; Qraphoma 
30 funabranai Gmpboima mofasta; Helioovafpa arm^i HaHoovarpa assu«a; 
HeUcoverpa zea; Heliothis virascens; Heflula undalis; Hibemia dafollaria; 
Hyphantna cunea; Hyponomeuta maUnaOus: Kaiferia lycoperslcella; Lambdfna 
nsoaUaria; Laphyg^^ ^^/gua; Laaooptem coff^Ha; Laucoptera aoU^fa; 
Uthocollatis blancaid^tla; Lobesia botrana; Loxostege stkOioaBs; Lymantna 
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monacha; L)^net}a chrkelta; Malactosoma n&ustia; Mamestra brassicse; Namnga 
aenesCBns; Notarcha demgata; Orgyia pseudotsugata; Ostrinia nubilali$; Ostrinla 
fymacafis; Pamara guttata; PanoHs flammea; Pectinophora gossyphfla; Peridroma 
sauGia; Phalera bucephata: Piiyfioanistis citi^lla; Pieiis bms$rcae; Pieris rapae; 

5 Pfutetta xytostatla: Ps^udaietia separate; phthorimaea opercutetta; Phyttonoryctar 
ringoneefis; Ptaifiyp^na scabrs; Pseudoplusia inciudens; Rhyacionia frustfana; 
Scmbipalpula absoluta; Sitotroga c&BaieOa; Sparganathis pilleilana; Spodoptera 
ex^ua; Spodop^ra ftugipen^ Spodoptera ffifcMa/fs; Spodoptera fitora; 
Thaumatopoaa pityocampa; Tortrix yfirkiaiis; Trichopfusia nl Hubnen Tryporyza 

10 Incartalas; Tuta absofuta; Zeiraphera Canadensis; LyoneUd moths; Tussock 
mdthd; Casemaking clothes moth; Webbnig clothes moth. 

Coleoptera: Agnlus sinuatus; Agriotes Oneatus; Agriotes obsourus; 

Amphimems solstftiaBd; Anisandriis dispar, Anobium punotatum; Anoptophora 
15 mafasiaca; AnUionamus grandly Anthonomus pomorum; Anthr&nus varbasN'; 
Ap&t& monachus; Atomaria linearis;'' Aulacophora temoratts; Biastophagua 
pmipeida; BUtophaga undata; Bosbycfioa oapudns; Brvchus runmanus; Brudius 
pisorvm; Bruchis lenSa; BycSsovS betulae; Caffosobmcfws t^inensts; Cas^da 

nebutosa; Ceixaoma frifti/cafa; Cauthonftynchus assrmi/fs; Caathorrhynohus napi; 
20 Chaetocnama tibialis; Chiorophorvs pilosis; Conodems vaspartinua; Criooeria 

asparag^ DiaJbroffca longioomis; D^ndrobium perHnax; Diabrotiaa 12-punctata; 

Diabronca w'tgihra; Dinoderus minutes; Bchinoonemus squameus: ESIaohna 

vfgintioctopunctata; Emobius mollis; Epffaohna varivesUs; EpHrix hhUpennls; 

Eutlnobothrus braaitiensis; Heterobostryohus brunneus; Hytobius abia^s; 
25 Hyiotrupes bsauUis; Hypera brunneipennis; Hypera posSca; Ips typograplius; 

Lastoderma serfioome; Lama baineata; Lema melanopus; Umonius cammious; 

Ussorhoptus oryzophilus; Lyctus brunneus; Lyctus linearis; Lyctus pubescens; 

Meianotus communis; Meiigeihes aweus; Metolontha hlppooastani; Melohntha 

melolontha: Minfhes mgicollis: Ouiema otyzaa; Ortiorrttynchus aulcatus; 
30 Ottorrhynchus ovatus; Paedefus njsoipes; Rtaedon coOtleariae; Phyttotrata 

chrysocephala; Phyllophaga spp; Phylhperiha horffoola; Phyllotreta nemorum; 

Phyllotreta striotata; PopilUa japonica; Prioblum oatplnl; POSnus pectlcomis; S/fona 

lineatusj SitophHus granaria; Sphenophorus venatus; Tomicus piniperda; TrOioBum 

castaneum; Trogoxylon aequala; Xestobium nifovUlosum; Aupreous chafer; 
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Western com roatvworm; Rloe water weevil; Adzuki bean beetle; Yellow mealworm; 
Red flour beetle; Striped flea beetle; Cucurbit leaf beetle; Deathwatch beetle; 
Dmgetose beetle; Mexican bean beetle: Flea beetle; Japanese beetle. Boll weevil; 
Rice water weevil; Granary weevil; Rice weevil; Wireworins (Agrioles app; Atiious 
5 spp; Limonius spp); Xyleborus spp; Trypk/dendmn spp: Sinoxylon spp: 

Homoptera: Acyrthosiphon onobrychte; Adefges hrids: Ateutodea 

bmsstaae; Aphldula na^urfS; Aphis fabae; Aphis gossypB; Aphis ponH: Aphis 
sambuci; Aspiodotus hederae; B&mis^ tabaci; Bemisla argsntftolO; Bmchycaudus 

10 canSuf; Brsvicoryne brassioaB: Cerosipha gossypH; Cryptomyzus ribis: Diuraphis 
noxia; Dmyfusia nordmannianae; Dwyfusia pficeae; IDysaphb mdicoia; 
Dysaufaoorthum pseudosoian^' Empoasoa Mjw. Erio&wna ianigerum; Euse^is 
bOobatus; Myalopterus anmdihia: Laodelphax sffatsOu^ Lecanium com; 
Macmsiphum avanae; Maoro^phum euphoritlas: Macrosiphon wsae; Me^mm 

IS vUaae; Meioiophium <Miodum; Myzodes peis/cae; Myzus caraei; Myzu& persicae; 
l^iaparvaia lugens; Pemphigus bufsanus; P&rMnslsila saccftarfc/cfa; Phorodon 
humun; Psyiia maff: Psylla piri; Fhopaiomyzus ascaionicus: Rhopaiosiphum 
maidis: Rhopaiosiphum padi; Salssetia oleae: Sappaphis mala: Sappaphfs maR: 
Schizaphia graniinum; ScNzoneura lanuginosa: SOobion avanaa; Trialeumdes 

20 vsfuxrariomnv Vitas vi&oSi. 

Hemlplera: Autaaorthum solani: Aphis gfyolnas; ^satcorls parvus; 

Eurydema rugosum; icerva purchasi: Laodalphax sMataUus^ Upaphis aryaimr, 
NephotaWx dnoUoaps; Pianocoocus dtri: PsaudooQccus comstoaM; Riptortus 
25 ofavaWs; Scoffnop/TO/a kirida; Sogateffa fijralara: SfaphanlUs nashi; Unaspis 
vananensis; Small brown planthcpper; Brown rice planthopper; Whitebacked rice 
planthoppen Stink bugs; Whiteflies; Lac© bugs, Jumping plantlioe. 

And species of the orders: Hymenoptera; Isoptera; Isopoda; Diplopoda; Chiiopoda; 
30 Symphyla; Thysanura; Dermaptera; and Heteroptera; 

In the field of veterinary medicine or livestock husbandry or in the maintenance of 
public health for controlling helminths, nematodes and protozoa such as: 
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Trematoda: Fasciola; Fascioloides; Paramphistomum; Dicrocoelium; Eurytrema; 
Ophisthorchis; Fasoiolopsis; Echinostoma; Paragonimus. 

Nematodes: Haemonchus; Ostertagia; Cooperia; Oesphagastomum; 
5 Nematodirus; Dictyocaulus; Triohuris; Dirofilaria: Ancyclostoma; Ascaris; 
Tricho&trongylus. 

Protozoa: Eimeria spp; Leishmania spp; Plasmodium spp; Babesis spp: 
Trichomonadidae spp; Toxoplasma spp and Thelleria spp. 

10 

In the protection of stored pnsducte. for example cereals, including grain or flour, 
groundnuts, animal feedstuff, timber or household goods, e.g. carpets and 
textiles, compounds of the Invention are usefiJi against attack by arthropods such 
as: 

15 

Fldur moths (Ephestia app): Carpet beetles (Anthreniis spp); Flour beetles 
(Tribolium spp); Grain weevils (SHophilus spp); Mites (Acarus spp) 

In the protection against soil Inhabiting Insects such as: 

20 

\Atestem com rootwomi, other Diabrofica spp. European chafer and other 
coleopteran grubs, and wireworme; adulte and lanme of the orders Hemlptera and 
Homoptera including tarnished plant bug and other plant bugs (lUliridae), aster 
leafhopper and other leaf hoppers (Cicadellidae), rice plant hopper, brown 

25 planthopper, and other pianthoppers (Fulgoroidae). paylids, whiteflies 
(Aleurodidae). aphlds (Aphidae), scales (Coccldae and Dlaspididae), lace bugs 
(Tingidae), stink bugs (Pentamodldae), dnCh bugs and other seed bugs 
(Lygaeidae). cicadas (Cicadldae), spittlebugs (Cereopids), squash bugs 
(Coreldae), red bugs and cotton stainers (Pyrrhoooridae); adults and laniae of the 

30 order acari including European red mite, two spotted nnite, rust mites, McDaniel 
mite and other foliar feeding miles; adults and Immatures of the oreier Orthopiera 
including grasshoppers; adults and Immatures' of the order Diptsra including 
leaftniners. midges, fruit flies (Tephritidae), and soH maggots; adults and 
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immatures of the order Thysanoptera including onion thrlps and other foliar 
feeding thrips. 

For the avoidance of doubt, references herein to treatment" include references to 
5 curative, palliative and prophylactic treatment references to "control- (of parasites 
and / or pests etc.) include Wli, repel, expel, incapacitate, deter, eliminate, 
alleviate, minimise, eradicate. 



10 The compounds of the Invention are of partiBUlar^aiuB in the control of arthropods 
which are injurious to, or spread or act as vectors of diseases in, man and 
domestic animate, for example those hereinbefore mentioned, and more especially 
in the control of ticks, mites, lice, fleas, midges and b«lng. nuisance and myiasis 
files. They are particularly useful In controlling arthropods which are present inside 

15 domestic host animate or which feed in or on the sitin or suck the blood of the 
animal, for vwhleh purpose they may be administered orally. parentersHy. 
percutaneously or topically. 

Regarding the use of the compounds of the Invention In mammals, there te 
20 provided: 

a pharmaceutical or veterinary parastticidal composition comprising a compound 
of ffonnula (1), or a pharmaoeulicaily or veterinarily acceptable saK thereof, or a 
pharmaoeutically or veterinarily acceptable soh/at© of either entity, together with a 
25 pharmaceutically or veterinarily acceptable diluent or carrier, which may be 
adapted for oral, parenteral or topical administration; 

a compound of formula (I), or a pharmaceutically or veterinarily acoeptdsle salt 
thereof, or a pharmaceutically or veterinarily acceptable solvate of either entity, or 
30 a pharmaceutical or veterinary composition containing any of the foregoing, for 
use as a medicament; 

the use of a compound of fonnuia (I), or a phamiaceuticaliy or veterinarily 
acceptable salt thereof, or a pharmaoeutically or veterinarily aoceptabte solvate of 
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either entity, or a pharmaceutical or veterinary composition containing any of the 
foregoing, for the manufacture of a medicament for the treatment of a parasitic 
infestation: and 

5 a method of treating a para&itio infestation in a mammal which comprises treating 
said mammal with an effective amount of a compound of fomnula (i), or a 
pharmaceutically or veterinarily acceptable salt thereof, or a phanmaceutically or 
veterinarily acceptable solvate of either entity, or a phamnaoeutical or 
veterinarycomposifion containing any of the foregoing. 

10 - - 

According to another aspect of the preeent invention, there is provided a method 
for the control of arthropod, plant nenrtatode or helminth peste at a locus which 
comprises the treatment of the locus (e.g. by application or administnsitlon) vAVn an 
effective amount of a compound of general fonfnula I, or a pestlcidaily acceptable 

15 salt thereof. 

The present invention also relates to a method of cleaning animals in good health 
comprising the application to tl^ animal of compound Of formula (I) or a 
veterinarily acceptable salt. The purpose of such cleaning is to reduce or eliminate 
20 the infestation of humans with parasites carried by the animal and to improve the 
environment which humans inhabit. 

The flea membrane feed test IS used to measure the biological activities of the 
compounds claimed. The assay involves in vitro testing against C^noc^tusdides 
25 fetis conducted according to the following general procedure. 

Fleas are cultured in vitro using dog blood. 25-30 adult Ctenocephafid&s felis (cat 
flea) were collected and placed in a test chamber (50mi polystyrene tube wrth fine 
nylon mesh sealing the end). Citrated dog blood was prepared by adding 
30 aqueous sodium citrate solution (10 mi, 20% w/Vp 20g sodium citrate in 100 ml 
water) to dog blood (250 ml). Test compounds were dissolved In 
dimethylsulfoxide to give a working stocic solution of 4 mg/ml. The stodk solution 
(12.5 iml) was added to citrated dog blood (6 ml) to give an initial test concentration 
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of 10 nfl/ml. For testing at 30}40/ml. working stock solutions of 12mfl/ml were 
prepared. 

Citrated dog btood containing the test compound (5 ml, 10 \ig/m\) was placed into 
5 a plastic Petri dish lid, which was l<ept at 37'C on a heated pad. Parafllm was 
stretched over the open top to form a tight membrane for the fleas to feed through. 
The test chamber containing the fleas was placed carefully onto the parafilm 
membrane and the fleas commenced feeding. 

10 The fleas were allowed to feed for 2 hours and the test charrdiers were then 
removed and stored overnight at room temperature. 

The fleas were observed and the percentage of fleas killed recoreied. Compounds 
were initially tested at 10ng/ml, wherefirom relevant dose responses (100. 30. 10, 
IS 3, 1, 0.3. 0.1n,g/ml) were conducted and repeated n=5. Data was plotted to 
generate Eb80. EDGO & ED95 values. 

The compounds of the present invention have significantly better activity than ttie 
prior art compounds. All the examples of the present invention have flea EDBO 
20 values of less than 100{Jig/ml. Results for some of the compounds are presented 
below. 



Example 


Flea feed EDdO results 


16 


1 


39 


3 


44 


0.1 



2S Instruments used to acquire characterising data 

Nuclear magnetic resonance spectral date were obtained using Varian inova 300, 
Varian Inova 400, Varian Merojry 400, Varian Unityplus 400, Bruker AC 300MHz, 
Bruker AM 250MH2 or Varian T60 MHz spectrometers, the obsen/ed chemical 
shifts being consistent with the proposed structures. Mass spectral data were 
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obtained on a Waters Micromass ZQ, or a Hewlett Packard GCMS System Model 
5971 spectrometer. The oalculated and observed ions quoted refer to the rsotopic 
oonnposition of lowest mass. HPLC means high performance liquid 
chromatography. Room temperature means 20 to 2S''C. 

S 

Compounds of the present invention are exemplified below. 

Example 1 

W-<5-'amino-3-cyano-1-[2,e-dichloro-4-(trifluoromethyl)phenyl]-1^^ 
10 difluorobenzenesulfonainide 



F— |-F 




To a solution of Preparation 1 (163 mg) in methanol (4 ml) was added hydrochloric 
acid (4M, 3 ml). The reaction mixture was then heated at 90^C for 12 h. The 
reaction mixture was concentrated In vacuo and to the residue was added vraier 

15 (15 ml). This solution was neutralised by addition of saturated aqueous sodium 
hydrogen carbonate and then extracted with dichloromethane (3 x 10 ml). The 
combined extracts were dried (Na^SO^) and concentrated in vacuo. The crude 
product was dissolved in acetonltrile (7 mi) and purified by automated preparative 
liquid chromatography (Gllson system, 150 mm x 21.2 mm Phenomenex LUNA 

20 100A C1B column) using an acetonltrile : water gradient [10 : 90 to 95 : 5] . The 
appropriate fractions were concentrated in vsacc/o to give Example 1 (255 mg). 
^H-NIVIR 6 (CDCI3): 3,46 - 3.46 (2.0H), 6.28 - 6.31 (1.0H), 7.32 - 7.38 (1.0H), 7.56 
-7.61 (2.0H), 7.77 -7.79 (2-OH) 

25 Example 2 

AK5-amino-3-cyano-1 -[2,6-dIchloro-4-(trifluoromethyl)phenyl]-1 /+pynazoi-4'- 
yl}cyclopropanesulfonamide 
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To a $olution of Preparation 2 (200 mg, 0.40 mmoO in methanol (5 ml) was added 
hydrochloric acid (4M, 3 ml). The reaction mixture was then heated at reflux for 18 
h. The reaction mixture was concentrated In vacuo and the residue was partitioned 
5 between dichloromethane (20 ml) and water (20 ml). The two layers were 
separated and the aqueous layer was extracted with ethyl acetate (20 ml). The 
combined onaanic layers were then dried (NazS04) and concentrated in vacuo. 
The residue was pre-absorbed onto silica and purified using an Isolute™ column 
(silica* 20 g) with gradient elution, cyclohexane : ethyl acetate [2 : 1 to 1 : 1]. The 
10 appropriate fractions were combined and concentrated to give Example 2 (189 
mg). 

MS (ES): MfZ [MH+J 440.0; expected mass for C14H10CI2F3N5O2S + H is 440.0 
- . JHrNMR 8 .(CP30D); 0.97 ~ 1,06 (4.0H). 2.57 - 2.64 (1.0H), 7.97 - 8,00 (2.0H). 

15 Example 3 

Ar-{5-aminO"3H[5yanO"1-[2,6-dlchloro-4-(irifluoromethyOphenyl]-1^ 
f/^Af-dimethytsulfamide 



To a solution of crude Preparation 3 (2O0 mg), in methanol (4 ml) was added 
20 hydrochloric acid (4M, 3 ml). The reaction mixtuns was then heated at 90^C for 12 
h. The reaction mixture was concentrated in vacuo and to the residue was added 
water (15 mi). This solution was neutralised by addition of saturated aqueous 




F 
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sodium hydrogen carbonate and then extracted with diohloromethane {3 x 10 ml). 
The combined extracts were dried (NajSO^) and concentrated in vact^o. The crude 
product was dissolved In acetonrtrile (4 ml) and purified by automated preparative 
liquid chromatography (Gilson system. 150 mm x 21.2 mm Phenomenex LUNA 
S 100 A C18 column) using an acetonitrile : water gradient [10 : 90 to dS : 5] . The 
appropriate fractions were concentrated in vacuo to give Example 3 (SO mg). 
MS (ES): M^Z [MH+] 443.2; expected mass for C13H1 1CI2F3N602S + H Is 443.0 
^H-NMR6 (CD30D): 2.82- 2.89 (6.0H), 7.96-8.01 (2.0H). 



Example 4 

/V-^5-amlno-3H;;yano-1-[2.6<lichtoro-4-<trifluoromethyl)phenyl]-1H-pyrazol^ 
phenylmethanesulfonamide 




To a solution of Preparation 4 (145 mg) in methanol (4 ml) was added hydrochloric 
15 acid (4M, 3 ml). The reaction mixture was then heated at 90°C for 12 h. The 
reaction mixture was conoenfrafed in vacuo and to the residue was added water 
(1 5 ml). This solution was neutralised by addition of saturated aqueous sodium 
hydrogen carbonate and then extracted with dichloromethane (3 x 10 mO. The 
combined extracts were dried (Na2S04) and concentrated in vacuo. The cnide 
20 product was dissolved In acetonitrile (2 ml) and passed through a 0.45Mm fiiter. 
The solution was purified by automated preparative liquid ohnomafeography (Gilson 
system. 150 mm x 21.2 mm Phenomenex LUNA II C18 Sftm column) using en 
acetonitrile : water gradient [SO : 40 to 98 : 2] . The appropriate fractions were 
concentrated in vacuo to give Example 4 (55 mg). 
25 MS (ES): M/Z [MH+] 490.0: expected mass for CI 8I-I12CI2F3N602S + H Is 490.0 
^H-NMR 5 (CD30D): 4.41 -4,44 (2.0H), 7.30 -7-37 (3.0H), 7.41 - 7.46 (2. OH), 
7.95-8.01 (2.0H). 
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Example 5 

Af-{5-amino-3-cyano-1-[2.6Kliohioro-4-<trmuon>methyOphenyll-1H-pyrazol^^ 
2,2,2-trifluoroethanesu!fonamide 




To a solution of Preparation 5 (200 mg>, $ mixture of mono and bis suiphonated 
product, in methanol (4 ml) ws« added hydrochloric acid (4IWi, 3 ml). The reaction 
mixture was then heated at 90*C for 12 h. The reaofion mixture was concentrated 
in vacuo and to the residue wee added water (15 mD. This solution was 
neutralised by addition of saturated aqueous sodium hydrogen carbonate and then 
extracted with dichloromethane (3 x 10 ml). The combined extracts were dried 
(NaaSOi) and concentrated fti vaci#o. The cmde product was dissolved in 
acetonitrile (3 ml) and passed through a 0.45pm filter. The solution was purified 
by automated prepartitiNf© liquid chromatography (Gilson system. 150 mm x 21.2 
mm Phenomenex LUNA H C18 Sum column) using an acetonitrile : water gradient 
[60 : 40 to 98 ; 21 . The appropriate fractions were concentrated An vacuo to give 
Example 5 (56 mg>. 

MS (ES): M/Z [W1H+] 482,0i expected mass for C13H7CI2F6N502S + H la 482.0 
^H-NMR 5 (CD30D): 4,13 - 4.20 (2.0H), 7.97 - 8.01 (2.0H) 

Examole 6 

(£)-W-{5Hamlno-3-cyano-1-l2.6-dichloro^-(trifluoromethyl)phenylMW-pyrazol-4-yD- 
2-phenylethylenesulfonamide 
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To a solution of Preparation 6 (155 mg) in methanol <4 ml) was added hydrochloric 
acid 3 ml). The reaction mixture was then heated at 90°C for 12 h. The 
reaction mixture was conoantrated in vacuo and to the reardue was added water 

S (15 ml). This solution was neutralised by addition of saturated aqueous sodium 
hydrogen (carbonate and then extracted with dlchioromethane (3 x 10 ml). The 
Combined extracts were dried (Na2S04) and concentrated in vacuo. The crude 
product was dissolved in acetonitrile (3 ml) and passed through a 0.45p.m filter. 
The solution was purified by automated preparative liquid chromatography (Gilson 

10 system, 150 mm x 21,2 mm Phenomenex LUNA 11 CI 8 Sjjjn column) using an 
acetonitrile : water gradient [60 : 40 to 98 i 2] . The appropriate fractrons were 
concentrated in vbouo to give Example 6 (58 mg). 

MS (ES): M/Z [MH+] 502,0; expected mass for C19H12CI2F3N502S + H is 502.0 
'H-NIVIR 5 (CD30D): 6.97 -7.03(1 .OH). 7.25-7.31 (1. OH), 7.35 - 7.40 (3.0H), 
13 7.52 - 7.56 (2.0H), 7.B0 - 7.95 (2.0H). 

Example 7 

A^{5-amino-3-cyano-1-I2,6-dichloro-4-(trifluoromethyl)phenylJ-1H-pyrazol^ 
yljpropane-l-^uifbnamide 




To a solution of Preparation 7 (109 mg) in methanol (4 ml) was added hydrochloric 
add (4IWI, 3 ml). The reaction mixture was then heated at 90°C for 12 h. The 
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reaction mfaclure was concentrated in vacuo artd to the residue was added water 
<15 ml). This solution was neutralised by addWon of saturated aqueous sodium 
hydrogen carbonate and then extracted with dichlorometliane (3 x 10 ml). The 
combined extracts were dried (Na2S04) and concentrated fn V9CU0, The crude 
product was dissolved in acetonitrile (1 ml) and water (1 drop) and passed through 
a 0.45|jm filter The solution was purified by automated preparative liquid 
cihromatography (Gllson system, 150 mm x 21.2 mm Phenomenex LUNA H 018 
5]sm column) using an acetonitrile : water gradient [60 : 40 to 98 : 2] . The 
appropriate fractions were concentrated in vacuo to give Example 7 (57 mg). 
MS (ES)rM/Z [MH+i 442.0; expected mass for C14H12CI2F3N502S + H is 442.0 
^H-NMRS (CD30D): 1 .03 - 1 .08 (3.0H), 1.87- 1.95 (2.0H), 3.06 - 3.12 (2.0H), 
7.96-8.01 (2.0H). 



15 



20 



25 



Examala 8 

A^{5-amlno-3-cyano-1-[2.6-<lichloro-4-(trifluo«>methyl)phenyll-1/+pyiazol-4-y?HV^ 
methylpropane-1 -sulfonamide 




To a solution of Example 7 (38 mg. 0.086 mmol) in acetone (3 ml) was added 
methyl iodide (5 |aI, 0.087 mmol) and potassium carbonate (20 mg)- The reaction 
mixture was then stirred at room temperature for 18 h. The feaction mixture was 
concentrated in vacuo and the residue was partitioned between ethyl acetate (3 
ml) and water (3 ml). The organic phase was then separated, dried and 
concentrated in vaouo. The crude product was dissolved in acetonitrile (1 mD and 
purified by automated preparative liquid chromatography (Gilson system, 150 mm 
X 21.2 mm Phenomenex LUNA lOOA C18 column) using an acetonitrile : water 
gradient [10 : 90 to 95 : 5] . The appropriate fractions vwere concentrated in vacuo 
to give Example 8 (31 mg). 
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IS 



MS (ES): WZ [MH+] 456.0: expected mass for C15H14C12F3N502S + H Is 456.0 
^H-NMR8 (CD30D): 1.03 -1.08 {3.0H), 1.84 - 1-92 (2.0H). 3.14 - 3.19 {2.0H). 
3.27 - 3.28 (3.0H), 7.95 - 8.01 (2.0H). 

Example 9 

AK5-amino-3-cyano-1-[2,6-dlchloro-4-(trffluoromethyl)ph©nyq-1H-pyrazol-^^ 
(2-hydlro)(y6thyi)nnethanesul1iDnamid9 



Precureora used to synthesise Example 9: Preparation 8 

Reaction: Method 1 ^ 
Workup: Method 1 

The crude product was dISBOIved In aoetonltrile mO and dimethyl sulphoxide (1 
ml) and purified by automated preparative liquid chromatography (Gllson system. 
150 mm X 21.2 mm Phertomenex LUNA 100 A CI 8 column) using an acetoniblle : 
water gradient [10 : 90 to 95 ; 5] . The appropriate fractions were concentrated in 
VBQUO to give Example 9 (155 mg)- 

MS (ES); M/Z [MH+J 458.0; expected mass Ibr C14H12CI2F3N503S + H Is 458.0 
^H-MMR 5 (CD30D): 3.07 - 3.08 <3.0H). 3.61 - 3.75 <4.0H). 7.98 - 8.01 (2.0H) 



W-^5-amino-3-tyano-142,e-dIchtoro-4^trifluoromethyl)pheny|]-1Hisyra2»M- 
yl}propane-2-8ulfonamlde 




F 



Exeiwpie 10 




F 
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To a solution of Preparation 8 (186 mg. 0.31 mmol) in tetrahydrofuran (10 ml) and 
methanol (5 mD was added hydrochloric add (4M. 5 ml). The reaction mixture 
was then heated at r^ux for 18 h. Th6 reaction mixture was concentrated in 
vacuo and the residue was partitioned between water (20 ml) and 
dichloromethane (20 mO- The organic phase was separated, dried (Na2SO*> and 
concentrated /n vacuo. The crude product was dissolved in aoetonitrile (1 ml) and 
water (1 dnap) and the solution was passed through a fiHer (0.4S ^im). The filtrate 
was purified by automated preparative liquid chromatography (Giteon system, 150 
mm X 21.2 mm Phenomenex LUNA II C18 column) using an acetonltril© : water 
gradient [50 ; 50 to 98 : 2]. The appropriate fractions were combined and 
concentrated in vacuo to give Example 1 0 (62 mg). 

MS (ES): MiZ pVIH+l 442,0; expected mass for C14H12CI2F3N502S + H Is 442.0 
'H-NMR 5 (CD30D): 1 .40 - 1 .44 <e.0H). 3.28 - 3.36 (1 .OH). 7,95 - 8.00 (2.0H). 

F»aniDte11 

15 NL(5_amino-3-*yano-1-l2,B-diehloro-4-(trifluoromethyI)phenyl>1H-pyrazol-4-yO-A^ 
[(methylsulfDnyl)methyllmethanesulfbnamide 



10 




To a solution of Example 64 (108 mg, 0.23 mmol) in acetone (35 ml) was added 
sodium carbonate (318 mg. 3.04 mmol). followed by Oxone® (924 mg. 1-52 mmol) 

20 in water (12 ml). The reaction mixture was then stUred at room temperature for 5 
houra. To the reaction mbrture was added water and the solution was extracted 
with ethyl acetate. The combined extracts were washed wtth brine, dried (MgSO*) 
and concentrated in vacuo. The crude product was dissolved in a mixture of 
aoetonitrile (1 ml) and water (1 ml) and purified by automated preparative liquid 

25 chromatography (Giteon system. 150 mm x 30 mm Phenomenex LUNA C18(2) 
10nm column) using an aoetonitrile : water gradient [45 : 55 to 95 : 5] , The 
appropriate fractions were concentrated in vacuo to give Example 11 <55 mg). 
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MS (ES): MfZ [MH+] 505.9; expected mass for C14H12CI2F3N504S2 + H is 
506.0 

^H-NMR 6 (CDCI3); 3.05 - 3.07 (3.0H). 3.15 - 3.18 (3.0H). 4.43 - 4.6 (2.0H). 7.74 - 
7.80 (2.0H). 

5 

gatampte 12 

/\K5-amino-3-cyano-1 -[2,6-clichloro-4-(trifluoromettiyl)phenyll-1 W-py razol-4-yl)-W- 
(cyclopropylmethyO-W,Af-dlniethylBuWamide 

10 A suspension of Preparaflon 11 (96 mg, 0.17 mmol) in methanol (3 ml) and 
hydrochloric acid (2M. 3 ml) was heated at 80»C for 7 days. The reaction mixture 
was concentrated //? vaauo and the residue was partftioned between water (50 ml) 
and dIchloromethane CSO ml). The. two layers were separated and the aqueous 
layer was extracted with dichloromethane (2 x 25 mO The combined organic 

15 phases were then dried (IMaaSOA) and concentrated in vacuo to give the crude 
product The crude product was dissolved in dimethyl sulphoxide (900 |J), 
acetonitrile (400 jil) and water (200 [il) and purified by automated preparative 
liquid chromatography (Gilson system. 150 mm x 30 mm Phenomenex LUNA 
C1B(2) 10(Am column) using an acetonitrile : water gradient [55 : 45 to 95 : 5] . 

20 The appropriate fractions were concentrated in vacuo to give Example 12 (39 mg). 
MS (ES): M/Z [MH+J 496.9; expected mass for C17H17CI2F3N602S + H is 497.1 
^H-NMR 6 (DMSOde): 0.03 - 0.07 (2.0H). 0.39 - 0.43 (2.0H). 0.87 - 0.92 (1.0H), 
2.73 - 2.76 (6.0H). 6.12 - 6.18 (2.0H), 8.20 - 8.23 (2.0H). 

25 Example 13 

A/-{5-amino-3-cyano-1-I2.6^Jichloro-4-(trifluoromelhyl)phenyll-1H.pyrazol-4-yl}-W- 

(cyclobuiylmethyOmethanesulfbnamlde 
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Tft a solution of Preparation 12 {102 mg. 0.1 9 mmoD in methanol (4 ml) was added 
hydrochloric acid <4N. 2 ml) and the reaction mixture was heated at reflux for 4 h. 
To the reaction rtiWura was added ethyl acetate and water. The two layers were 

5 separated and the aqueous layer was re-extracted with ethyl acetete <x 3). The 
combined organic layers were dried (MgS04) and concentrated under nitrogen. 
The crude product was dissolved In a mixture of acetonitrile, water and dimethyl 
sulphoxide (4 : 2 : 9, 1-5 ml) and purified by automated preparative H^iuld 
chromatography (Gilson system. 150 mm x 3D mm Phenomenex LUNA C18(2) 

10 10pm column) using an acetonitrile : water gradient {6S : 45 to 95 i 5] . The 
appropriate fracKons were concentrated in vacuo to give Example 13 (41 mg). 
MS (ES): M/Z [MH+] 481 .9; expected mass for C17H1 6CI2F3N502S + H is 482.0 
^H-NMR 6 (CDCI3): 1.67 - 1.77 (2.0H), 1,81 - 1.92 (2.0H). 1.97 - 2.05 (2.0H), 2.41 
- 2.49 (1.0H). 3.01 - 3.04 (3-OH), 3.64 - 3.73 (2.0H), 4.08 - 4.16 (2.0H). 7.74 - 7.79 

15 (2.0H). 

Example 14 

AH5-amlno-3K:yano-1-l2.Q-^c»iiO'^-<*rtn"0'^""®*^^^^^ 
(methylsulfonyOcyclopropanesuKbnamicle 




20 



A suspension of Preparation 13 (150 mg. 0.26 mmol) in methanol <3 ml) and 
hydrochloric acid (4iVI. 3 tY»D was heated at 60*'C for 2 days. To the reaction. 
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mixture was added 1 ,2-dichloroethane (4 ml) and the mixture was heated at 60^C 
for a further 4 days. The reacstion mixture was concentrated in vacuo and the 
residue was partitioned between water (25 ml) and dichloromethane (25 ml). The 
two layers were separated and the aqueous layer was extracted with ethyl acetate 
S (2 X 25 mO. The combined organic phases were then dried (Na2S04) and 
concentrated in vacuo. The crude product was dissolved in a mixture of 
acetonitrile, water and dimethyl sulphoxide (2 : 1 : 7, 2 ml) and purified by 
automated preparative liquid chromatography (Gilson system. 150 mm x 30 mm 
Phenomenex LUNA CI 8(2) lOum column) using an aoetonitrile : water gradient 
10 [55 : 46 to 95 : 5] , The appropriate fractions were concentiated in vacuo to give 
Example 14 (3 mg). 

MS (ES): M/Z [MH+l 517.9; expiected mass for C15H12C12F3N504S2 + H Is 
S18.0 

^H-NMR5 (CD3OD):1.1B-1.26(4-0H). 3.08 - 3.10 (l-OH). 3.45 - 3.46 (3.0H>. 
15 V.55-7.59(2.0H). 

Example IS 

W-{5-amlno-3-cyano-1'{2,6■<lichloro-4-Ctrifluolomethyl)phenyl^1H-pyrazo^^ 
(cyclopropylm^yOmethanesutfonamide 



PrecureoiB used to syntheslse Example 1 5; Preparation 14 
Reaction: Method 1 
Workup: Method 1 

The crude product was dissolved in acetonltrite (4 ml) and purified by automated 
25 preparative liquid chromatography (Gilson system, 150 mm x 21.2 mm 
Phenomenex LUNA 100 A CIS column) using an acetonltrite : water gradient [10 
90 to 95 : 51 . The appropriate fractions were concentrated in vacuo to give the 
Example 15. 




F 
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MS (ES): M/Z iMH-i^l 468.3; expected mass for C16H14CI2F3N502S + H is 468.0 
^H-NMR 5 (CDCB); 0.17 - 0.23 (2.0H), 0.50 - 0.56 (2.0H). 0.97 - 1.05 (1.0H). 3.06 
- 3.07 (3.0H). 3,50 - 3.55 (2.0H>. 4.15 ^ 4.19 (2.0H). 7.77 - 7.78 {2.0H>. 

gy^iwple 16 . 

A/-{5-amino-3-cyano-1-l2,e-dIchloro-4-(trmuorom©lh^^^^ 
(cyai^omethyl)methanesuffonamkte 

/ 




Precuraors used to syntheslse Example 16: Preparation 15 
10 Reaction: Method 1 
Workup: Method 1 

The crude product v^s dissolved in acetonitrlle (4 ml) and purified by automated 
preparative Hquid chromatography (GIteon system. 150 mm X 21.2 mm 
Phenomenex LUNA 100 A C1B column) using an acetonitrile : water gradient 110 : 
90 to 95 : 51 . The appropriate fractions were concentrated in vacuo to give the 
Example 16. 

MS (ES): M/Z [MH+1 453.2; expected mas* for C14H9CI2F3Ne02S + H Is 453.0 
^H-NMR fi (CDC13): 3.08 - 3.12 (3.0H). 3.30 - 3.39 (2.0H). 4.49 - 4.52 <2-0H). 7.69 



15 



-7.72 <?.0H). 



20 



Example 17 

N-{5-amino-3-cyano-1-[2,6-dichloro^.(tri«uoromethyl)phenyl>1W.pyrazol^^^^ 
{pyridln-2-ylmethyl)methanesulfonamide 
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Precursors used to synthesise Example 17: Preparation 16 
Reaction: Method 1 
Workup: Method 1 

The crude product was dissolved in acetonitrUe (4 ml) and purified by automated 
preparative liquid chromatography (Gilson system, 150 mm x 212 mm 
Phenomenex LUNA 100 A C18 column) using an acetonitrile : water gradient [10 : 
90 to 95 : 5] . The appropriate fractions were concentrated /n vacuo to give 
Example 17. 

MS (ES): M/Z [MH+1 505.3; expected mass for C18H13C12F3N602S + H S05.0 
^H-NMR S (CDCI3): 3.06 - 3.08 (3-OH), 4.91 - 4.98 <2.0H), 7.Z3 - 7.28 (2.0H). 7.32 
- 7.36 (1.0H), 7.71 - 7.73 (2.0H), 8.51 - 8.64 (1.0H). 

Example 18 

AK5-amino-3-cyano-1-[2,6-dichloro-4-(trifluoromBthyl)phenylh1H-pyrazol-4-yl}-W- 
benzylmethanesu Ifonamide 



Precursors used to synthesise Example 18: Preparation 17 
Reaction: Method 1 
Workup: Method 1 

The crude product was dissolved in acetonitrile (4 ml) and purified by automated 
preparative liquid chrwnatography (Gilson system, 150 mm x 21.2 mm 
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Phenomenex LUNA 100 A C18 column) using an acetonitrile : water gradient [10 ; 
90 to 95 : 51 . The appropriate fractions were concentrated m vacuo to give 
Example IB. 

MS (ES): MfZ [MH+1 504.3; expected mass for C19H14CI2F3N502S + H is 504.0 
S ^H-NMR 8 (CDCI3): 3.15 - 3.16 (3.0H). 3.66 - 3.71 (2.0H). 7,24 - 7.28 (3.0H). 7.29 
- 7.33 (2.0H), 7.67 - 7.69 (2.0H). 

Eirample1» 

W-{5-amlno-3-cyano-1-l2.6:diclitoro^-(trifluoromethyl)phenyn-1H-pyrM^^ 
10 mettiylethanesulfonamide 



CH, 




15 



20 



25 



To a solution of Example 63 (28 mg. 65.4 Hmol) In acetone (3 ml) was added 
methyl iodide (4 ,.1, 65.4 mo\) and potassium carbonate (9 mg. 65.4 ^anoii and 
the reaction mixture was stlmsd for 18 h at room temperature. Further methyl 
iodide (3 id. 4.8 nmol) was added and the reaction mixture was stirred for another 
4 h. The reaction mixture was concentrated In vacuo and the residue was 
partitioned between dichloromethane (S ml) and water <5 ml). Th« organic phase 
was separated, dried (NaaS04) and concentrated in vacuo. The cnide product 
was dissolved in a mixture of acetonitrile (0.5 ml) and dimetiiyl sulphoxide (0.3 ml) 
and purified by automated preparative liquid chromatography (Gllaon system. 150 
mm X 30 mm Phenomenex LUNA U C18 10fxm column) using an acetonltrlie : 
water gradient [10 : 90 to 98 : 2] . The appropriate fractions were concentrated in 
vacuo to give Example 19 (18 mg). 

MS (ES): M/Z [MH+1 442.3; expected mass for C14H12CI2F3N502S + H Is 442.0 
^H-NMR 6 (CDCI3): 1.46-1 .51 (3.0H). 3.15 - 3.22 (2.0H). 3.38 - 3.40 (2.0H). [4.15 
- 4.27 (2.0H). 7.74 - 7.79 (2.0H). 
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15 



Example 20 

W^{5-amino-3-«^no-1 -[2 ,6-djchloiio-4-(trifluoromethyl)phenylH H-pyrazoi-4-yl}-W- 
methylcydopropanesulfonamide 



To a solution of Example 2 (50 mg, 0.11 mmol) in acetone (3 ml) was added 
methyl iodide (7.7 nl, 0.11 mmoO and potassium carbonate (15 mg). The reaction 
mbcture was then stirred at room temperature for 18 h. Tlie leaction mixture was 
concentrated in vacuo and the residue was partitioned between ethyl acetate (3 
ml) and water {3 mi). The organic layer was separated, dried (Na2S04) and 
concentrated in vacuo. The crude product was dissolved in a mixture of 
acetonitille (0.5 mi) and dimethyl suiphoxide (0.3 ml) and purified by automated 
preparatlv© liquid chromatography (Gllson system, 150 mm x 30 mm Phenomenex 
LUNAJI CIS lOiim column) using an acetonitrlle : water gradient [10 : 90 to 98 : 2] 
. The appropriate fractions were concentrated *i vacuo to give Example 20 (30 
mg). 

MS (ES): M/Z [iWIH+l 453.9; expected mass for CI 5H12CI2F3N502S + H Is 454.0 
<KJ^MRfi (CD30D): 1-00 -1.10 (4.0H). 2.64 - 2.70 (1.0H). 3.31 - 3.33 (3.0H). 
7.96-6.01 (2.0H). 

Example 21 

W-t5'«mlno-3-cyano-1-t2,6-dlchlOK>-4-(trifluoromethyl)phenyl]-1W-pyr8zol-4-yl}-W- 
methyl-2,2,2-trifUjoroethanesulfonamlde 




F 
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To a solution of Example 6 (42 mg, 0.087 mmol) in acetone <3 ml) was addad 
methyl iodide {5 iil, 0.087 mmol) and potassium carbonate (20 mg). The reaction 
mixture was tlien sliired at room temperature for 18 h. The reaction mixture was 
ooncentrated *i vacuo and the residue was partitioned between ethyl acetate (3 
ml) and water (3 ml). The organic phase was then separated, dried and 
concentrated in vacuo. The cnjde product was dissolved In acetonitrile (1 ml) and 
purified by automated preparative liquid chromatography (Gilson system, 150 mm 
X 21.2 mm Phenomenex LUNA lOOA CI 8 column) using an acetonitrile : water 
gradient [10.: 90 to 95 : 5] . The appropriate fraction? were concentrated in vacuo 
to give Example 21 (29 mg). 

MS (ES): WUZ [MH+] 495.9; expected mass for C14H9CI2F6N602S + H is 49S.0 
^H-NMR 8 (CD30D): 3-31 - 3.32 (3.0H). 4^17 - 4.34 {2.0H). 7.97 - 8.00 (2.0H)- 



,3 Exampie 22 

AK5-amino-^cvano-l42.6-dichlora^trifluoromethyI)phenylI-1ff-pyrazol-4-yl}-1- 

(meUiylsultonyl)ethanesul1bnamide 



H.C-< o 



To a solution of Example 6S (90 mg. 0.18 mmol) in acetone (3 ml) was added 
20 methyl iodide (11 (il. 0/18 mmoO and potassium carbonate (20 mg). The reaction 
mixture was then stirr^l at room tempar^re for 18 h. The reaction mixture was 
concentrated in vacuo and the residue was partiMoned between ethyl acetate (3 
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ml) and water (3 ml). The organic phase was then separated, dried and 
concentrated fn vacuo. The crude product was dissolved in a mixture of 
aoetonitrlle (0.5 ml) and dimethyl sulphoxide (0.3 ml) and purified by automated 
preparative liquid chromatography (Gilson system, 1 50 mm x 30 mm Phenomenex 
5 LUNA II CI 8 lOum column) using an acetonitrile : water gradient {10 : 90 to 98 : 
21 The appropriate fractions were concentratad in vacuo to give Example 22 (21 

ma). 

^H-NMR S (DMSOds): 1-55 - 1.60 (3.0H), 3^1 - 3.22 (3.0H), 5.20 - 5.26 (1.0H), 
6.3e-6,49(2.0H). 8.22 - B.24 (2.0H). 



10 



Exami>te23 

AKS-am^^o■^Kvart<>-1-I2,6-dlohloro-4-(trifluo^omethyl)phenyl^1H^pyrazol-4-yl^/^ 
ethylmethanesulfonamide 




15 

To a solution of Preparation 19. (150 mg, 0.32 mmol) in acetone (5 mD was added 
potaaaium carbonate (71 mg. 0.51 mmol). followed by iodoethane (38 048 
mmoO. The reaction mixture was then heated at reflux fbr 2 h. The reaction 
mixture was concentrated under nitrogen and the residue partitioned between 

20 ethyl acetate and water The two layera were separated and the aciueous layer 
was extracted with ethyl acetate (x 2). The combined organic phases were dried 
(MgS04) and concentrated under nitrogen to give the protected amine. To a 
solution of the protected amine In methanol was added hydrochloric acid (4N, 2 
ml) and the reaction mixture was heated at reflux for 4 h. To the reaction mixture 

25 was added ethyl acetate and water. The two layers were separated and the 
aqueous layer was re-extracted with ethyl acetate (x 3). The combined organic 
layers were dried (MgS04) and concentrated under nitrogen. The crude product 
was dissolved in acetonitrile (3 ml), with sonicati'on, and purified by automated 
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preparative liquid chromatography (Gllson system. 150 mm x 30 mm Phenomenex 
LUNA C18(2) lOirni column) ualr\g an aoetonltrlte : water gradient [50 : 50 to 95 : 
51 . The appropriate fractions were concentrated in vacuo to give Example 23 (SO 
mg). 

5 

MS (ES): M/Z IMH+) 442.3: expected mass for C14H12CI2F3N502S + H te 442.0 
^H-NMR5 (DMSOds): 1 .03 - 1 .OS (3.0H>. 2.98 - 3.04 <3.0H), 3.45 - 3-56 
(2.0H). 6.35 - 6.43 (2.0H), S.21 - 8.24 {2.0H>. 



10 



BaiamDie 24 

W-{5-amlno-3-cyano-1-[2.8-dlcshlonM-0rifluoromethyl)phenyl^1H-pyra»l-4-^ 
isopropylmetiianesuifbnamide 




Piecursois used to synthesise Example 24: Preparation 20 
15 ReacHon; MethcwJ 1 
Workup: Method 1 

The crude product was dissolved In aoetonitrite (4 mO and purified by automated 
preparative liquid chromatography (Gllson system. 150 mm x 21.2 mm 
Phenomenex LUNA 100 A CIS column) using an acetonitrlte : water gradient (10 : 
20 90 to 95 : 5] . The appropriate inactions were concentrated in vacuo to give 
Example 24 (163 mg). 

MS (ES): M/Z [MH+] 450.3; expected mass for C15H14Ci2F3N502S + H Is 4S6.0 
^H-NMR 5 (CDCI3): 1,16-1-23 (3.0H), 1.29 - 1-35 (3.0H), 3.06 - 3.09 (3.0H), 4-11 
- 4.16 (2.0H), 4.58 - 4.63 (I.OH). 7.76-7.79 (2.0H). 



25 



Example 2_5 

W-{S-amino-3-cyano-1 -[2.6-d!chloro-4-(frinuorom©thyl)phenyl]-1 H-pyrazoM-yD- 
N.Ar.AT-trlmethytsullamide 
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To a solution of Preparation 21 (90 mg) in nnethanol (5 mi) was added hydrociiloric 
acid (AM, 3 ml) and the reaction mixture was lieated at 60*0 for 18 h. To the 
reaction mixture was added water (20 ml) and the resulting mixture was extracted 
5 with dichloromethane (20 mi), followed by ethyl acetate (20 mi). The oombined 
organic extracts were then concentrated in vacuo to give Example 25. 
MS (ES): M/Z [MH+l 457.3; expected mass for C14H13CI2F3N602S + H Is 457.0 
^H-NMR 5 (CDCI3): 2.88 - 2.95 (e.OH). 3.30 - 3.35 (3.0H). 4.25 - 4.34 (2.0H), 7.74 
- 7.80 (2.0H). 

10 

Exampie 26 

W-{5-amino-3-cyano-1-[2,6-dichloro-4-(trifIuoromelhyl)phenyll-1H-pyrazoi-4-yl}-W- 
(2,2,2-trifiuoroethyl)m©thanesutfbnamide 

F 

"if 

IS To a solution of Preparation 19 (250 mg, 0.53 mmol) in 1-methyl-2-pyrrolidinone 
(anhydrous. 5 ml) was added sodium hydride (60% in oil, 16.6 mg, 0.69 mmoi) and 
2,2,2-trifiuoroethyl trichioromethanesulphonate (195 mg, 0.69 mmol). The reaction 
mixture was then stirred at room temperature for 3 h. To the reaction mixture was 
added dichloromethane (20 mi) and the resulting mixture was extracted with water 

20 (20 mi). The organic phase was washed with water (2 x 20 ml) and brine (2 x 20 
ml), dried (Na2S04) and concentrated in vacuo. To the residue was added 
methanol (5 mi) and hydrochloric acid (4IUI. 3 ml) and the mixture was heated at 
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reflux for 60 h. The reaction mixture was concentrated !n vacuo and to the residue 
was added ethyl acetate (20 mf) and water (20 ml). The organic phase was 
separated, washed with water (2 x 20 ml) and brine (2 x 20 ml)» dried (NaaSO^ 
and concentrated in vacuo. The crude product was dissolved in 
5 acetonltrile/dimethyl sulphoxide/water (1 : 4 : 1, 6 ml) and purified by automated 
preparative liquid chromatography (Gilson system, 150 mm x 30 mm Phenomenex 
LUNA C18(2) lOjLim column) using an ac^tonitrile : water gradient [52.5 : 47.5 to 
95 : 5] . The appropriate fractions were concentrated in v&ouo to give Example 26 
(135 mg). 

10 MS (ES): M/Z [MH+] 496.2; expected mass for C14H9CI2F6N502S + H Is 496.0 
^H-NMR 6 (CDCI3); 3.10 - 3,14 (3.0H), 4.07 - 4.33 (4.0H), 7.74 - 7.80 (2.0H). 



AH5-aniino-3-cyanp-1 -I2,6-dichloro-4-(trifluoromethyl)phenyIl-1 W-pyrazo 
1 S [(1 -methylc;^clopropyl)methy Omethanesulfonamide 



To a solution of Preparation 22 (149 mg, 0.26 mmol) in methanol (5 ml) was added 
hydrochloric acid (2N, 2.5 ml) and the reaction mixture was heated at reflux for IB 
h. The mixture wae conoentrated fn vacuo and the residue was pertiHoned 
20 between aqueous sodium hydrogen cart>onate solution (10 ml) and ethyl acetate 
(10 ml). The organic phase was then separated, dried (MgS04) and concentrated 
in vaouo. 

To the residue was added methanol (4 ml) end hydrogen chloride in dioxane (4M, 
1.5 ml) and the reaction mixture was heated at SO^'C for 4 h. The reaction mixture 
25 was concentrated in vBCua and the residue was partitioned between saturated 
aqueous sodium hydrogen carbonate solution (6 ml) and ethyl acetate (6 mt). The 
organic layer was separated, dried (MgSO^) and conoentrated in vacuo. The crude 
product was dissolved In acetonitrileAvater (7 : 3, 3.2 mi) and purified by 
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20 



automated preparative liquid cliromatography (Gilson systom, 150 mm x 30 mm 
Phenomenex LUNA C18(2) lO^im column) u&mg an acetonitrile : water gradient 
[55 : 45 to &6 : 5] . The appropriate fractions were concentrated in vacuo to give 
Example 27 (57 mg). 

MS (ES): M/Z [MH+J 4S2.3; expected mass for C17H16CI2F3N502S + H is 482,0 
^H-NIWRS (CD30D): 0,25 - 0,29 (4.0H), 1.19 - 1,22 (3.0H), 2.99 - 3.01 (3,0H), 
7,90-8,01 (2.0H). 

Example 28 

A/-{5-amlno-3<yano-1-[2,e-dichloro-4-<trifluoromethyl)phenyll-1H-pyrazoM^ 
(cyclopropylmethyl)-1 J J -trifluoromethanesuffonamlde 



To a solution of Preparation 23 (250 mg, 0.48 mmol) in acetone (6 ml) was added 
potassium carbonate (100 mg, 0.72 mmol). a catalytic amount of sodium iodide 

and (bromomethyOcyclopropane (69.S mJ, 0.72 mmol). The reaction mixture was 
then stirred at 60°C for 18 h. The reaction mbdure was concentrated under a 
stieam of nitogen and the residue waa partitioned between dichloromethane (20 
mi) and water (20 mi). The two layers were separated and the organic phase was 
washed with water, dried (NaaSOd) and concentrated In vacuo to give the 

protected compound. To a solution of the protected compound In methanol (5 ml) 
vias added hydrochloric acid (4M. 3 mi) and the reaction mixture vmB heated at 
reflux The reaction mixture was concentrated in vacuo and the residue was 
extracted with ethyl acetate (20 ml). The organic phase was washed with water (2 
X 20 ml), dried (Na2S04) and concentrated in vacuo. The crude product was 

dissolved in a mixture of acetonitrile (1 ml), dimethyl sulphoxide (2,4 ml) and water 
(0.6 ml) and purified l;>y automated preparative liquid chromatography (Gllson 
system. 150 mm x 30 mm Phenomenex LUNA C18(2) 10p,m column) using an 
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acetonitrile : water gradient [60 : 40 to 95 : 5] , The appropriate fractions were 
concentrated in vaowo to give Example 28 (120 mg). 

MS (ES): M/Z [MH+] 522.3; expected mass for C16H1ia2F6N502S + H is 522.0 
^H-NMR 5 (CDCI3): 0,19 - 0.29 (2.0H). 0.54 - 0.64 (2.0H). 0.9S - 1.10 (1.0H), 3-53 
S - 3.78 (2.0H), 4.01 - 4.13 (2.0H). 7.72 - 7.84 (2.0H). 

g«amnic 29 

Methyl 5-amlno-3^ano-1-l2.6-dlchloro-4-(trifluoromethyl)phenyll-1/+i)yrazol-4- 
yl(metiiylsulfonyl)carbaimate 



10 




To a solution of Example 60 (100 mg, 0.24 mmoD in acetone (4 ml) was added 
potassium carbonate (50 mg. 0.36 mmol) and methyl chloroformate (22.4 ixl 0.29 
mmol). The reaction mixture was then heated at reflux for 3 h. The reaction 
mixture was concentrated in vacuo and the residue was partitioned betwwen 
15 dichloromethane and water. The two layers were separated and the aqueous 
layer was extracted with dichloromethane (x 3), The combined organic layers 
were then dried (MgSOA) and oonoentrated in vacuo. The crude product was 
dissolved in acetonitrile/water (4 : 1. 5 mO and purified by automated preparative 
liquid chromatography (Gilson system. 150 mm x 30 mm Phenomenex LUNA 
20 C18(2) ^Qvim coiumn) using an acetonitrile : water gradient [50 : 50 to 95 : 5] . 
The appropriate fracUon$ were concentrated fn vacuo to give Example 29 (90 mg). 
MS (ES): M/Z [MH*] 471 .8: expected mass for C14H10CI2F3N5O4S + H is 472,0 
^H-NMR S (CD30D): 3.50 - 3.52 {3.0H). 3,85 - 3.B6 (3-OH). 7.96 - 8.00 (2.0H). 

25 Example 30 

W^5-amino-3-cyano-1 .l2.6-dichloro-4-(trifluoromethyl)phenyi]-1 W-pyrazoi-4-yi}-W- 
(methyl5ulft>nyl)-1 .1 .i-trifluoromethanesulfonamide 
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To a solution of Example BO (73 mg. 0.18 mmol) In dlchloromethane (4 ml), at 0"C. 
was addad dropwlse triethylamine (30 |il, 0.21 mmol), followed by 
trifluoromethanesulphonic anhydride (30 |x!, 0.18 mmol). The reaction mixture was 
5 allowed to wamn to room temperature and stirred for 4 h. To the reaction mixture 
was added water and dlchloromethane. The two layers were separated and the 
aqueous layer was extracted with dlchloromethane (x 3), The combined organic 
phases were then dried (MgS04) and concentrated in vacuo. The cmde product 
was dissolved in acetonrtrfle/water (7 : 3, 5 ml) and purified by automated 
10 preparative liquid chromatography (Gilson system, 1 50 mm x 30 mm Phenomenex 
LUNA C18(2) 10|im column) using an acetonitrlle : water gradient [55 : 45 to 95 : 
5] . The appropriate fractions were concentrated in vacuo to give Example 30 (50 
mg). 

^H-NMR S (CDCI3): 3.57 - 3.58 (3.GH), 4.12 -4,20 (2.0H). 7.77 - 7.81 (2.0H)- 

15 

Example 31 

N-{5-amino-3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenylHWHpYrazol-^^^ 
[{5-methyii80xazol-3-yl)methyl]methanesulfonamide 




20 Precursors used to synthesfse Example 31: Preparation 24 
Reaction: Method 1 
Woricup: Method 1 
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The crude product was dissolved In a mixture of acetonitrile (1.2 ml), water (0.3 
ml) and dimethyl sulphoxide (1.5 ml) and purified by automated preparative liquid 
chromatography (Qlfson system, 150 mm x 30 mm Phenomenex LUNA CI 8(2) 
lOniti column) using an acetonltrile : water gradient [55 : 45 to 95 : 5] . The 
5 appropriate fractions were oonoentrated vacuo to give Example 31 (171 mg>. 
MS (ES): M/Z [MH+l 508,9; expected mass for C17H13CI2F3N603S + H is 509.0 
'H-NMR 5 (CDCI3): 2.36 - 2.38 (3,0H), 3.12 - 3.14 (3.0H>, 4-35 - 4.54 (2.0H). 4.S1 
- 4.88 (2-OH), e.OO - 6.03 (1.0H). 7.71 - 7.76 <a,OH). 

IQ Example 32 

W-{5-amlno-3-cyano-142.6-diohloro-4-(trffluoromethyl)phenylHH-pyrazol-4-yl^A^^ 

cyclobulylmethaneBuHbnannide 



i-CH, 




To a solution of PreparaCon 19 (200 nrig, 0.43 mmol) In acetone (6 ml) was added 
15 potassium carbonate (177 mg, 1.29 mmol). foUowed by c^ctobutyl bromide (173 
mg. 1.29 mmoO- The reaction mixture was then heated at reflux far 3 days. The 
reaction mixture was concentrated under nitrogen and the residue partitioned 
between ethyl acetate and water. The Iwo layers were separated and the 
aqueous layer was extracted with ethyl aoetete (x 2). The combined organic 
20 phases were dried (MgSO*) and oonoentrated under nitrogen to give the protected 
product To a solution of the protected amine in methanol (4 ml) was added 
hydrochloric acid (4N, 2 ml) and the reaction mixture was heated at reflux fbr 4 h. 
To the reaction mixture was added ethyl acetate and water. The Iwo layers vwere 
separated and the acjueous layer was re-extracted with ethyl acetate (x 3), The 
25 combined oiganic layeis were dried (IWgSO*) and concentrated under nitrogen. 
The crude product was dissolved in a mixture of acetonitrile, water and dimethyl 
sulphoxide (2 : 1 : 7, 4 ml) and purified by automated preparative liquid 
chromatography (Gilson system. 150 mm x 30 mnn Phenomenex LUNA C18(2) 
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iO^m column) using an acetonitrile : water gradient [55 : 45 to 95 : 5] . The 
appropriate f^^actions were concentrated in v&Cuo to give Example 32 (78 mg). 
MS (ES): MfZ [MH+] 467.9; expected mass for C16H14CI2F3N502S + H is 468.0 
^H-NMR d (CDCI3); 1.69 - 1.64 (2.0H). 1.91 - 2-03 (2.0H). 2.21 - 2.32 (2.0H>, 3.03 
5 - 3.05 (3.0H), 4.05 - 4.21 (2.0H), 4.61 - 4.70 (1 .OH), 7.76 - 7.80 (2.0H). 

AK^'Yiino-S^ano-l -[2.6-dichloro-4-{trifluoromethyOphenyl]-1 rt-pyrazol-4-yl}-A^ 
{[1 -(trif luoronietiiy1)cyclopropyQmethy|}nnethaiie6unbnamide 




To a solution of Preparation 25 (150 mg. 0.25 mmol) In methanol (4 ml) vva$ acMed 
tiydrodiloric acid (4N, 2 ml) and the readtion mixture vras heated at reflux for 4 h. 
To the reaction mixture was added ethyl achate and vwater. The two layers were 
separated and the aqueous layer was rs-extracted with ethyl acetate (x 3). The 

IS combined organic layers were dried (MgS04> and concentrated under nitrogen. 
The crude product was dissolved in a mixture of acetonifafle, water And dimetiiyl 
euiphoxide (2 : 1 : 7, 2 ml) and purified by automated preparative iiquki 
chromatography (Giison system. 150 mm x 30 mm Phenomenex LUNA CI 8(2) 
lOfjm column) using an acetonitriie : water gradient [55 : 45 to 95 : 5] . The 

20 appropriate fractions were concentrated in vacuo to give Example 33 (98 mg). 

MS (E8): M/Z [MH+] 535.9; expected mass for C17H13Ci2F6N502S + H is 536.0 
'H-NMR 8 (DMSOdo): 0.71 - 0.83 (2.0H). 0.91 - 1.00 (2.0H). 2.94 - 2.08 (3.0H). 
3.43 - 3.61 (1.0H). 3.08 - 4.06 (1.0H). 6.34-6.46 (2.0H), 8.19 - 8.28 (2.0). 

25 Example 34 

/V-{5-8mirio-3-cyano-1-[2,6-dichtori>4-(lrifluoromethyl)phenyl]-1H-pyrazol-4-y|}-Af- 
cyclopentylmethanesuHonamide 
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To a solution of Preparation 19 (100 mg, 0.21 mmol) in acetone (4 mO was added 
potassium carbonate (47 mg. 0,34 mmol). fbflowed by lodocyclopentane {37 fj,l, 
0.32 mmol). The reaction mixture was then heated at reflux for 2 h. The reaction 
5 mixture was concentrated under nitrogen and the residue partitioned between 
ethyl acetate and water. The two layers were separated and the aqueous layer 
was extracted with ethyl acetate (x 2). The combined organic phases were dried 
(MgSO*) and concentrated under nitrogen to give the pnafscted product. To a 
solution of the protected amine in methanol (4 mO was added hydrochloric acid 

10 (4N, 2 ml) and the reaction mixture was heated at reflux for 4 h. To the reaction 
mature was added ethyl acetate and water. The two layers were separated and 
the aqueous layer was re-extracted with ethyl acetate (x 3). The combined 
organic layers were dried (MgSOa) and concentrated under nitrogen. The crude 
product was dissolved in a mixture of acetonitrile. water and dimethyl sulphoxide 

15 (2 : 1 : 7, 2 ml) and purified by automated preparative liquid chromatography 
(Glleon system, 150 mm x 30 mm Phenomenex LUNA C18(2) lOpim column) 
using an acetonitrile : water gradient [55 1 45 to 95 : 51 . The appropriate fractions 
were concentrated /n vacuo to give Example 34 (3B mg). 

MS (ES): M/Z [MH+1 481 .9; expected mass for C17H1 6CI2F3N502S + H is 482.0 
20 ■'H-NMR 5 (DMSOde): 1^4 - 1.33 (1.0H), 1.41 - 1.55 (5.0H), 1.88 - 1-98 (2.0H). 
3.01 - 3.04 (3.0H). 4.29 - 4.37 (1 .OH), B.18 - 8.24 (2.0H). 

Example 35 

AH5-amino-3-cyano-1-[2,€klichloro-4KtrifIuorom6thyl)phenylh1H"pyfazol-4-yl^W^ 
25 i;(dimethylamino)sulfonyl]methanesulfonamide 
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A suspension of Preparation 26 (150 mg, 0.26 mmol) in methanol (3 ml) and 
hydrochloric acid (4M, 3 m\) was heated at eO'C for 18 h. The reaction mixture 
was concentrated in vacuo and the residue was partitioned between water (2S mO 

5 and dichloromethane (25 ml). The two layers were separated and the aqueous 
layer was extracted with ethyl acetate (2 x 25 ft\\). The combined organic phases 
were then dried (Na2S04) and concentrated in vacuo. The crude product was 
dissolved in a mixture of acetonitrile. water and dimethyl sulphoxide (2 : 1 : 7, 4 ml) 
and purified by automated preparative liquid chromatography (Giison system, 150 

10 mm X 30 mm Phenomenex LUNA CI 8(2) lOjim column) using an acetonitrile : 
w^ter gradient [55 : 45 to 95 : 5] . The appropriate fractions were concentrated in 
vacuo to give Example 35 (96 mg). 

MS (ES): MiZ IMH+1 520.9; expected mass for C14H13CI2F3N604S2 + H Is 
621.0 

15 *H-NMR5 (CDCI3): 2.98 - 3.02 (6.0H), 3.44 - 3.47 (3.0H). 4.26 - 4.33 (2.0H). 
7.76 - 7.80 (ZOH). 

Example 36 

/SK5-am^o-3-€yano-1 -[2,6-dlchioro-4-(trifluort>m6thyl)phenyll-1 H-pyra2ol-4-yI^^/- 
20 (methylsulfonyl)^,2,2-trifluoroethan^uifonamide 
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A suspension of Preparation 27 (70 mg. 0.11 mmol) in methanol (10 ml) and 
hydrochloric add {4WI. 5 ml) was heated at 80'C for 4 days. The reaction mixture 
was concentrated in vacuo and the reeWue was partitlpned between water (20 ml) 
and dichloromethane (40 ml). The oiQanic layer was separated, dried (Na2S04) 
5 and concentrated in vacuo. The cmde product was dissolved in a mixture of 
acetonitrile, water and dimethyl sulpho^de (2 : 1 : 7, 4 ml) and purified by 
automated piepaiatlve liquid chromatography (Gilson system. 150 mm x 30 mm 
Phenomenex LUNA CI 8(2) lOpm column) using an acetonitrile : waifif gradient 
[55 : 45 to 95 : 5] . The appropriate fractions were concentrated Ai vacuo to give 

10 Example 36 (49 mg). 

MS (ES): MfZ [MH+1 559.8; expected mass for C14H9CI2F6N504S2 + H Is 560.0 
^H-NMR 8 (CDC13): 3.45 - 3.47 (3.0H). 4.1 1 - 4.15 (2.0H), 4.33 - 4.37 (1 .OH). 4.55 
- 4.59 (1 -OH). 7.77 - 7.70 (2.0H). 

Pvamale 37 

W-<S-amino-3-cyano-1-[2.6^JichloTo^-(trifluorome1hyOphenylh1H-pyra»l-4-y1^ 
ai-(trifluoromelhyl)cyclopropyllmethyl}.1.1.1-trlfluoromethanesulfonamide 




20 



25 



To a solution of Preparation 28 (200 mg. 0.31 mmol) In methanol (5 ml) was added 
hydrochloric acid (2M. 3 ml) and the reaction mixture was heated at BO-C for 18 h. 
The reaction mixture was concentrated fti vacuo and to the residue was added 
ethyl acetate (20 ml) and water (20 ml). The organic phase was separated, 
washed with water (2 x 20 ml) and brine (2 x 20 ml), dried (Na2S04) and 
concentrated in vacuo. The cnjde product was dissolved In a mixture of 
acetonitrile. dimethyl sulphoxide and water (2 : 1 : 7, 2 ml) and purified by 
automated preparative liquid chromatography (Gilson system, 150 mm x 30 mm 
Phenomenex LUNA C18(2) lO^m column) using an acetonitrile : wafer gradient 
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20 



[60 : 40 to 95 : 5] . The appropriate fractions were concentrated in vacuo to give 
Example 37 (35 mg). 

MS (ES): MfZ [MH+J 589.9; expected mass for C17HlOCI2F9N50aS + H Is 590.0 
^H-NMR S (CDCI3): 0.59 - 0-63 (1 .OH). 0.76 - 0,80 (1 .OH). 1.05-1 .09 (2.0H), 3.43 
- 3.47 (1 .OH). 4.11 - 4.1 6 (2.0H). 4.64 - 4.68 (1 .OH). 7.77 - 7.80 (2.0H), 

Example 38 

AK5-arnlno-3-cyan0-142.6-dlchtoro-4-(trifluoromethyl)plienylKlH-pyrazol-4-ylh^^ 
(mBthylsulfony1)-4-fiuorobenzene8ulfonamide 



To a mixture of Example 60 (200 tfiQ. 0.48 mmol), 4-dinnethyiaminopyridine (20 
mg> and pyridine (0.2 ml) In dici^loromeithana <4 ml) was added 4- 
fluorotien^nesulphonyl chloride (93 mg, 0.48 mmol). The reaction mixture was 
then stirred for 18 h at room temperature. The reaction mixture was partmoned 
betiween ethyl acetate (25 ml) and v»ter (25 ml) and the two layers were 
separated. The organic layer was then dried (Na^SQ^) and concentrated Ai vacuo. 
The residue was purified using an lsolute'<'M cartridge (silica. 25 g) with gradient 
elution, ethyl acefatse : cydohexane [15 : 85 to 1 : 1]. The appropriate fractions 
were combined and concentrated to give Example 38 (55 mg). 
MS (ES): M/Z [MH+l 571.8; expected mass for CiaH11CI2F4N504S2 + H is 
572.0 

^H-NiUIR6 (DMSOde): 3.69- 3.75 (3.0H), 6.63 - 6.70 (2.0H), 7.51 - 7.57 
(2.0H). 7.89 - 7.95 (2.0H), 8.19 - 8-29 (2.0H). 

Example 39 

W-{5-amino-3-cyano-1-[2.6-dichloro-4-(trifluoromethyl)phenyll-1H-pyra2ol-4-yl}-W- 
(methylsulfonyl)-2,4-difluorDbenzenesulfbnamide 
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To a mbcturB of Example 60 (200 mg, 0.48 mmol), 4-dimetfiylaminopyridine (20 
mg) and pyridine (0.2 ml) in dichloromethane (4 mO was added 2,4- 
diHuorobenzenesulphonyt chloride (102 mg, 0.48 mmol). The reaction mbcture 
was then stirred for 18 h at room temperature. The reaction mixture was 
partitioned bet^Afeen ethyl acetate (25 ml) and water (25 ml) and the layers 
were separated. The organic layer was then dried (NazS04) and conoentmted In 
vacuo. The residue was purified using an Isolute'^ cartridge (i^ilica. 25 g) with 
gradient elution, ethyl acetate : cyclohexane [15 : 85 to 1 ; 1L The appropriate 
fractions were combined and concentrated to give Example 39 (50 mg). 
MS (E8): M/Z [MH-f] 589.9; expected mass for C18H10CI2F5N5O4S2 ^ H 
590,0 

^H-NMR& (CDC13): 3.58 ~ 3,60 (3.0H), 4.26 - 4.34 (2.0H), 7-00 - 7.10 {2.0H), 
7.75 - 7,62 (2,0H), 7.92 - 8.01 (1,0H). 

Example 40 

AK5-amino-3-cyano-H2,6-dlohtoro-4-(tn'fluoromethyl)phenyn-1H^^ 
isopropyl-1 ,1,1-trffluoroniethanesulfonamide 




20 To a solution of Pnsparation 29 (40 mg, 0-070 mmol) in tetrahydrofuran (4 ml) was 
added hydrochlorio acid (4M, 3 mO- The reaction mbdture was then healed at 80*C 
for 18 h. The reaction mixture was concentrated in vacuo and the residue was 
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partitioned betvveen water (25 ml) and dichloromethane (25 ml). The organic layer 
was separated, dried (Na2S04) and concentrated in ^/acuo. The crude product was 
dissolved in a mixture of acetonltrite, water and dimetiiyl sulphoxide (4 : 1 : 5. 2 ml) 
and purified by automated preparative liquid chromatography (Gilson system, 150 
5 mm se 30 mm Phenomenex LUNA CI 8(2) lOjim column) using an acelonitrite : 
water gradient [60 : 40 to 95 : 5] . The appropriate frsictions were concentrated in 
vacuo to give Example 40 (26 mg). 

MS (ES): M/Z [MH+l 510.0: expected mass lor C15H11CIZF6N502S + H is 510.0 
^H-NMR 5 (CDC13>: 1.22 - 1.27 {3.0H). 1.39 - 1.44 (3.0H). 3.92 - 4.03 (2-OH), 4.57 
10 - 4.86 (1 .OH). 7.74 - 7.82 (2.0H). 

Eicampie 41 

/SK5-amino-3-cyano-1 -[2,6^lchtoro-4-(trifluoromelhyDphBnyn-1 H-py^BZol-4-yl^W- 
cyciopentyM ,1 .1 -trifluorometfianesuHbnamide 



15 




To a solution of Preparation 30 (63 mg. 0.11 mmoD in tetrahydrofiiran (3 ml) was 
added hydrachloric acid (4M. 3 ml). The reacUon mixture was then heated at 80*C 
for 18 h. The reaction mixlui© was concentrated in vacuo and the residue wias 
partitioned between water (2S mD and dichloromethane (25 ml). The otgank? layer 
20 was separated, dried (NazSO*) and concentrated in vacuo. The erode product was 
dissolved In a mixture of ace1onltrile» water and dimethyl sulphoxide (4 : 1 : 5, 2 ml) 
and purified by automated preparative liquid chromatography (Gilson system. 150 
mm X 30 mm Phenomenex LUNA C18(2) 10nm column) using an acetonltrile : 
water gradient [60 : 40 to 95 : 5] . The appropriate fiactions were concentrated in 
25 vscuo to give Example 41 (12 mg). 

MS (ES): MiZ [MHn 536.0; expected mass for C17H13CI2F0N5O2S + H is 536.0 
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1H-NMR8 (CDCIS): 1.41- 1.47 (1.0H). 1.54 - 1-64 (3.0H), 1.64 - 1.76 (2.0H), 
1.95 - 2.04 (I.OH). 2.12 - 251 (LOH), 3.92 - 4.03 (2.0H). 4.53 - 4.61 (1 .OH). 7.71 - 
7.84 (2.0H). 

3 pyqfnpte4y 

^K5-amino-3-cyano-1-l2.6-dtehtoro^9ntafluortthtophenyl^ 

(melhyteulfonyOmethanesulfonamlde 

To a solution of Prepaiatlon 31 (200 mg, 0.45 mmol) In anhydrous 
10 dlchloromethane (6 ml), at 0«C. was added trielhylamine (124 0.9 mmol) and 
methanesulphonyl chloride (70 jil, 0.9 moQ. The reaction mixhire was then sfirrad 
under nitrogen for 30 min. To the reaction mixture was added dlchloromethane (20 
ml) and the resulting mlxluie was extractEd with water (20 nH). The organic phase 
was washed with water (2 x 20 mD and brine (2 x 20 ml), dried (Na^SO.) and 
15 concentrated in vacuo. To the i«sldue was added methanol (5 mD end 
hydrochloric acid (4M. 3 ml) and the mixture was heated at reflux for 60 h. The 
reaction mi«tu« was concentrated In vbojo and to the residue was added ethyl 
acetate (20 mi) and water (20 ml). The organic phase was separated, washed 
with water (2 x 20 ml) and brine (2 X 20 ml), dried (Na«SOa) and concentrated In 
20 ve^uo. The crude product was dissolved in a mixture of aoelonitrile and water (1 : 
1 ■ 6 ml) and purified by automated preparative liquid chnjmatography (G.lson 
system 150 mm x 30 mm Phenomenex LUNA C18(2) lOpm column) using an 
acetonitrlle : water gradient [60 : 40 to 95 : 5] . The appropriate fractions were 
concentrated in vacuo to give Example 42 (80 mg). 
25 MS (ES): M/Z [MH-^l 540.9; expecled mass for C12H10CI2F5N5O4S3 + H .s 

549.9 

^H-NMR 5 (CDCI3): 3.41 - 3.47 (6.0H), 4.09 - 4.19 (2.0H). 7.88 - 7.94 (2-OH). 
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W-{5-amino-3-cyano-1 -[2,6-dichlort 
methyl-1 »1 ,1-trifluoromBthanesulfoi kamide 



To Preparation 32 in methanol (5 
the reaction mixture was heatec 



96 



Example 43 

4-pentafluorothiophenyl]-1H-pyrazol-4-yl}-W- 



ml) was added hydrochloric acid (4N, 3 ml) and 
at sec for 18 h. The reaction mixture was 
concentrated /n vacuo and the residue was partitioned between ethyl acetate (20 
ml) and water (20 ml). The organic layer was separated, washed with water (2 x 
20 ml), dried (NaaSO*) and concentrated in vacuo. The crude product wes 

e, dimethyl sulphoxide and water (4 : 5 : 1, 2 ml) 
and purtfted by automated preparfetlve liquid cliromatography (Gilson system, 15D 
mm X 30 mm Phenomenex LUhA CI 8(2) 10|Am column) using an acetonitrile ; 
water gradient [60 : 40 to 95 : 5] The appropriate fractions were concentrated in 
vacuo to give Example 43 (60 mg i. 

MS (ES>: M/Z [MH+] 539-9; expe< ted mass for C12H7CI2F8N502S2 + H Is 539.9 
^H^NMRS (CDCI3): 3.53 - 3.55 (f. OH), 4.08-4.12 (2.0H), 7.89 -7.92 (2.0H). 

EyamPte44 

dichloro-4-(trifllioromethyl)phenyq-1«wrazol-4-yl}-W-methyl- 



W-{3-cyano-1-l2,6 
1 ,1 ,1 -trmuofomethaneauifonainidb 
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To a solution of Example 62 (150 
added dropwlse tert-butyl nitrite ( 
then heated at 60»C for 18 h. The 



10 



20 



97 



mg. 0.31 mmol) in tetrahydrofuran (5 ml) was 
11 pj, 0.93 mmol). The reaction mixture was 
eaction mixture wa* concentrated in vacuo and 
the residue was partitioned belweL ethyl acetate (20 ml) and water (20 mO- The 
organic layer was separated, washed with brine (20 ml), dried (NaaSO.) and 
concentrated in vacuo. The residue was purified by column chromatography 
{silica 10 g) eluting with dlchloro Tiethane/ethyl acetate 19 : IJ. The appiopnate 
fractions we.e combined and concentrated to give the cmde product. The cmde 
product was dissolved In a mixtuis of acetonittile. dimethyl sulphoxWe and water 

automated preparative liquid chromatography 
'(Gllson system. 150 mm x 30 i|.m Phenomenex LUNA C18(2) lOum column) 
using an acetonitrile : water gradU nt [60 : 40 to 95 : 5] . The appropriate fractions 
were concentrated in vacuo to giw » Example 44 (80 mg). 

MS (ES): M/Z [MH+l 467,0; expec ed mase for C13H6CI2F6N402S + H is 467-0 



15 ^H-NIWIR 5 (CDC13): 3.66 - 3.65 (S 



AK3-cyano-1 -[2,6-dicl 
(methylsulfonyl)methanesulfonam 



.OH). 7,77 - 7.80 (2.0H). 7.80 - 7.82 (1 .OH). 

gieample 45 

ienylj-1 Wi3yrazol-4-yl)-A^ 



hIoro-4-pent rfluorothioph 



do 



o 



25 



To a solution of Example 42 (31 
added dropwlse terf-butyl nitrite 
then heated at reflux for 16 h. Thfe 
the crude product was dissolvec 
through a 0.45 |im filter a<«d 
chromatography (Gilson system 




F-S-F 



0 mg, 0,56 mmol) In tetrahydrofuran (4 ml) was 
(200 ]x\, 1.69 mmol). The reaction mixture was 
reaction mixture was concentrated h vacuo and 
in acetonitrile (6 ml)- The solution was passed 
purified by automated preparatiy© liquid 
150 mm X 30 mm Phenomenex LUNA II 10pm 
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concen rated 



CI 8 column) using an acetonitrnjB 
appropriate fractions were 
^H-NIVIR 6 (Acetonede): 3.56 - 3.5^ 
<1.0H). 



N-C3-oyano-1-C2,6-dlchloro-4-l 
(methyleuifonyl}methaneBulfonain|de 



trtfliH •romethyIphenyll-1rt-pyrazol-4-yl>-W- 



10 




To a solution of Example 5d (1. 
added {erf-butyi nftrite (0.72 mU 



mix uT^ 



15 



60*C for 18 HTThB reaction 
was purified using an Isolute™ 
cyclohexane : ethyl acetate [1 
combined and conoentrated to gi^e 
MS (ES): MfZ [IwlH+l 477.0; 6xpe< ited 
^H-NMR 5 (CDCI3): 3.45 - 3.46 



20 



Af^3-cyano-1-[2,fi-dlchloro-4-(trifl 
yi}methanesul1t>namide 



98 



: water gradient [60 : 40 to 95 : 5] . The 

in vacuo to give Example 4S (169 mg). 
(6.0H), 8.28 -8.35 (2.0H). 8.73 - 8.70 



Example 46 



g, 2.03 mmol) in tetrahydroniran (100 ml) wa& 
ell mmol) and the reaction mlidure was heated at 
wasnDorrcentrated-/n-vaeao-and-4he-resldue- 
cartrldge (silica. 50 g) wWh gradient eluUon, 
0 to 3 : 2]. The appmpi^te fractions were 
Example 46 (855 mg). 
mass for C13H9C12F3N404S2 + H Is 476.9 
i.OH), 7.75 - 7.78 {2.0H). 7.80 - 7-83 (1 .OH), 



Example 47 

iioromethyi)phenyl]-1 H-pyrazoM- 



BjegStZO 18-Har-04 12Tl5~l 
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To a solution of Example 46 (855 
added potassium carbonate (617 



for 2 h. The reaction mixture wa^ ; 
added hydrochloric acid $Q 



@ 103/161 



99 



mg, 1.79 mmol) in tetrahydrofuran (20 ml) was 
ma, 4.4S mmol) in methanol (20 ml), containing 



a few drops of water, the reacti<in mixture was then stirred at room temperature 



concentrated m vacuo and to the residue was 
7il) and diohloromethane (100 ml). The organic 
phase was then separated, dried (Na2S04) and concentrated in vacuo. The 
residue was purified u^ing an Isolpte™ cartridge (siifca, 20 g) wrth gradient elution, 

0 to 1 : 1]. The appropriate fractions were 
combined and concentrated to ghje Example 47 (600 mg). 
MS (ES): M/Z [MH+] 399,0; expected masstbr C12H7CI2F3N402$ H is 399.0 
^H-NMRS (CDCI3); 3.08 -3.10 (f OH), 6.69- B.74 (1.0H), 7.73 - 7J8 (2-OH), 
7,80-7.84(1 .OH). 



W-^5-amlno-3-cyano-1 -[2, 
cyclobutyM ,1 .1 -trrfluoromethane 



Examotg 48 

,6-dichlc|ro-4-(trIfluoromethyl)phenyl]-1H-pyra2ol-4-yl}-W- 
ulfonamide 



To a solution of Preparation 34 



cis,J£yci 



(250 mg, 0.43 mmol) in tetrahydrofuran (15 ml) 
was added hydrochloric acid (4 ,15 ml). The reaction mixture was then heated 
at reflux for 18 h. The reaction mixture was concentrated in v&oao and the residue 
was partitioned between water { 50 ml) and dichloromethane (75 m(). The oiganic 



: lQ0?8:iap 1S-Har--04 12;15 | 
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layer was separated, dried (NajSO*) and concentrated in vacuo. The caide 
product was dissolved in acetonitrile (6 ml) and th© solution was passed through a 
0.45 pm filter. The solution was then purified by automated preparative liquid 
chromatography (QBson system. 150 mnft x 30 mm Phenomenex LUNA U 10^^ 
5 C1B column) using an acetonitrile : water gradient [60 : 40 to 95 : 5] . The 
appiopriatB fraction* were concentrated in vacuo to give Example 48 (1 13 mg>. 
MS (ES): iWZ IMH+1 522.0; expected mass for CI 6H 11 CI2FBN502S + H is 522.0 
^H-NMRS y>«©tonedB): 0.23 -0,31 (2.0H), 0.56 -0.64 (2.0H>, 1.12 - 120 
(1.0H). 3.S6 - 3.78 (2.0H), 6.12 - 6.22 (2.0H). 8-02 - 8.13 {2.0H). 



10 



Example 48 

W-{3-cyano-1 -[2,6-dichtoro-4-(trifluoromethyl)phenyll-1 «-pyrazol-4-yj}-/tf-(2.2,2- 
trmuoraethyl)methariesulfbnamidd 




15 To a eolutlon of sodium hydride (60% in oil. 1* mg. 0.35 mmol) in 1-methyl-2- 
pyrrolidinone (6 ml) waa added Example 47 (115 mg. 0.20 mmol). followed by 
2,2,2-trifluoroethyitrlchloromethane sulphonate (185 mg. 0.86 mmoD, added vie 
syringe. The reaction mixture was then heated at 65*0 for 6 daye. The reaction 
mixture was concentrated in vacuo and the residue was purified using an Isolute™ 

20 cartridge (silica, 5 g) with gradient elutlon. dicihioromethane : methanol [1 : 0 to 95 
: 6], The appropriate fi-actions were combined and concentrated to give Example 
49 (41 mg). 

^H-NMR S (CDCI3): 3.09 - 3.1 3 (3.0H), 4.27 - 4.34 (2.0H), 7.72 - 7.79 (2.0H). 7.83 
-7.87(1 .OH). 



25 



IgiggSaag 1S-Har-04 12:15~1 
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A/L(3.cyano-14?.6-dlchloro-4-Ctrifluoromethyl)phenylHf^^ 
methyllsoxazol-a-yOmethyllmethanesulfonsiinide 



10 



15 



0 




20 



To a ^^slutlon of Example 31 C75 nig. 0.15 mmol) in letrahydroftiran (5 ml) was 
added dropwiae fert-butyl nitrite (0.10 ml. 0.84 mmol). The reaction mixture was 
then heated at reflux for 18 h. The reaction mlKfaire was conoentrated m vacuo and 
the crude product was dissolved m acetonitrileAvater (13 : 5. 1 .8 mO- The solution 
was purified by automated preparative liquid chromatography (Gilson system, 150 
mm X 30 mm Phenomenex LUNA II lO^m C18 column) using an acetonitnte : 
water gradient [55 : 45 to 95 : 5]. The appropriate fractions ware concentrated tn 
vacuo to give Example 50 (20 mg), 

MS (ES): M/Z IMH-.] 494.0; expected mass for C17H12CI2F3N503S * H is 484.0 
^H-NMR S (Acetonede): 2.36 - 2.38 (3.0H). 3.20 - 3.21 (3.0H), 4.91 - 4.93 
(2.0H). 6.20 - 6.23 (1,0H). [8.05 - 8.11 (2.0H>. 8.44 > 8.48 (1.0H). 

AK3-cyano-1-l2.6^dichloro-4-(trifluoromethyOphenylFlHi3yrazol-4^yl}-2.2.2- 
trifluoroethanesulfbnamide 

F 

TO a solution of Example 5 {195 mg, 0.40 mmOl) in tetrahydroftiran (3 mD was 
added dropwise terf-butyl nitrite (143 ,xl. 2.02 mmol). The reaction mixture was 



mmM^: 12:15 | 
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then heated at reflux for 2h. The reaction mixture was concentrated in vscvo and 
the crude product was dissolved In acetonitrile/water (1 : 1, 1.6 ml). The solution 
was purified by automated preparative liquid ohromatdgraphy (Gilson system, 1S0 
mm X 30 mm Phenomenex LUNA II 10^m C18 column) using an acelonitrile : 
0.1% trifluoroacetic acid in water gradient [50 : 50 to 95 : S]. The appropriate 
fractions were conoentrated in vacuo to give Example 51 (18 mg). 
MS (ES): M/Z [MH+J 467.0; expected mass for C13H6Ci2F6N40aS + H Is 467.0 
^H-NMR 5 (Acetonede): 4.43 - 4.49 (2.0H). 8.08 - 8.1 1 (2.0H). 8.41 - 8,43 
(1.0H). 

Example 5S2 

AK3-cyano-1-[2.B-dichloro-4-(trifluoromethyI)phenyll-1 H-pyrazol-4-yl>-W- 
(methylsulfonyl)-2,2,2-trifluorDethanesutfonamide 




15 To a solufion of Example 36 (104 mg, 0.19 mmol) in tetrahydroftjian (5 ml) was 
added dropwise ferf-lxJlyl nitrite {S6 nl, 0.B6 mmol). The reaction mfxture was then 
heated at reflux for 18 h. The reaction mixture was conoentralsd /n vaciro and the 
residue was purified using an Isolute™ cartridge (silica, 5 g) with gradient eiution. 
dichloromethane : methanol [1 : 0 to 95 : 5]. The appropriate fhacUone were 

20 combined and concentratsd to give the crude product The crude product was 
dissolved in acetonitrileAwater (2 : 1. 1.6 ml) and the solution was purified by 
automated preparative liquid chromatography (Gilson system, 150 mm x 30 mm 
Phenomenex LUNA II I0|im C18 column) using an acetonitrile : 0.1% 
trifluoroacetic acid In water gradient [B5 : 16 to 95 : 5]. The appropriate fractions, 

25 were concentrated in vacuo to give Example 62 (44 mg). 

^H-NIVIR8 (Acetonede): 3.64- 3.65 (3.0H). 4.94 - 5.00 (2.0H), 8.12 - 8,15 
(2.0H). 8.74 - 8.76(1 .OH). 
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Exampb S.3 

/V-{3-cyano-1 -[2.6-<llchloro-4-(trifluoromethyI)phenyl]-1 H-pyrH2o!-4-yl}-W-{[1 - 
{trifluorom&thyl)oyclopropyl]methyi}methanesu^^^ 




To a solution of Example 33 (62 mg, 0.12 mmol) in tetrahydrofuran (3 mi) was 
added lert-butyl nitrite (30 mg. 0.29 mmol}. The reaction mixture was then heated 
at 80^C for 1 h. The reaction mixture was concentrated in vacuo and to the residue 
was added ethyl acetate <6 mO^ The solution was washed with water (6 ml) and 

10 the organic phaae waa separated, dried <MgS04) and concentrated m vacuo. The 
crude product was dissolved in acetonitrlle/water (1 : 1, 1 ml) and the solution was 
purified by automated preparative liquid chromatography (Gilson system, 150 mm 
X 30 mm Phenomenex LUNA II 10pm C1B column) using an acetonitrile : water 
gradient [60 : 40 to 95 ; 5]. The appropriate fractions were concentrated fn vacuo 

15 to give Example 53 (20 mg). 

^H-NRflRS (CDCI3): 0.73 -0.78 (2.0H), 1.01 - 1.05 (2.0HX 3.00 - 3.02 (3.0H), 
3.97 - 4.00 (2.0H), 7.74 - 7.78 (2.014), 7.78 - 7.80 (1 .OH). 



20 



Example S4 

AK5Hamino-3-^anO-1-I2,6-dichloro^-pentafluorothiophenyO-1f^^ 
(methyi$u!fonyl)«2f2,2-trifluoroethanesulfonamide 
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« <^ CH. 

CI 




To a solution of Preparation 35 (200 mg, 0.30 mmol) in dloxane (3 ml) was added 
methanol (1.5 ml) and hydrochloric acid (5N. 1.5 ml). The reaction mixture was 
then heated dl SS'C for 18 h. The reaction mixture was concentrated Ui vacuo and 
the residue was partitioned between water (5 ml) and ethyl acetate (10 ml). The 
two layers were separated and the organic layer was dried <MgS04) and 
concentrated in vacuo. The crude product was dissolved in acetonitrile/water (5 : 
1. 0.e mO and the solution was purified by automated preparative liquid 
chromatography (Gilson system, 150 mm x 30 mm Phenomenex LUNA II lO^m 
CI a column) using an acetonitrlle : water gradient [60 40 to 95 : 5]. The 
appropriate fractions were concentrated in vacuo to give Example 54 (48 mg). 
MS (ES): M/Z [MH+1 618.0; expected mass for C13H9Cl2FeN504S3 + H is 617.9 
^H-NMRS (CDC13): 3,45 - 3.47 (3.0H). 4.12 - 4.16 (2.0H), 4.31 - 4.37 (1.0H). 
4.60 - 4.62 (1 .OH), 7.91 - 7.93 (2.0H). 

Example 5S 

W-{6-amlno-3'Cyano-1-[2,6-dlchloro-4-pentafluorothlophenylh1W'pyrazoM-yl}-W- 
(2^.24rifluoroethyOmethanesulfonamide 




20 To a solution of Preparation 36 (80 mg. 0.13 mmol) in dioxane (2 ml) and 
methanol (1 ml) wa$ added hydrochloric add (5N. 1 ml). The reaction mixture was 
then heated at 85*C for 18 h. The reaction mixture was concentrated In vacuo and 



[fl!ag8$2Q:::::18?:HarT04 12-15"! 
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the residue was partitioned between water (5 mi) and ethyl acetate (10 ml). The 
organic layer was separated, dried (MgS04) and concentrated tn ymcuo. The cmde 
product was dissolved in a mixture of acetonitriie and water and dimethyl 
sulphoxide (1 : 2, 1.6 ml) and purified by. automated preparative liquid 
S chromatography (Gilson system, 1S0 mm x 30 mm Phenomenex LUNA C16(2) 
10|jin column) using an acetonitriie : water gradient [55 : 45 to 85 : 5] . The 
appropriate fractions were concentrated in vacuo to give Example 56 (43 mg]. 
MS (ES): M/Z [MH+] 553.9; expected mass for C1 3H9CI2F8N502S2 + H Is 554.0 
*H.NMR 5 (CDCI3): 3.1 1 - 3.14 (3,0H). 4.12 - 4.30 (4 .OH), 7.90 ~ 7.93 (2,0H). 

10 

Example 56 

A^-<5-amino-3-c^ano-1-[2.©-dichloro-4-pentafluorothlophenyn-1H-py 
yl}methanesulfonamide 




15 To a solution of Preparation 37 (121 mg» 0.23 mmol) in dioxane <4 ml) and 
methanol (1 ml) was added hydrochloric acid 0.5 ml)- The reaction mixture 
was then healed at 90*^C for 5 h. The reaction mixture was concentrated in vacuo 
and the residue was partitioned between ethyl acetate (5 mO and water t5 mi). 
The two layers were separated and the aqueous layer was extracted with ethyl 

20 acetate (2x5 mO- The combined organic phases were dried (MgS04) and 
conoentrated in vacuo. The crude product was dissolved in acetonitrileftlimethyl 
sulphoxide (1:1, 0.15 ml) and the solution was purified by automated preparative 
liquid chromatography (Gilson system, 150 mm x 30 mm Phenomenex LUNA il 
10)Am C1B column) using an acetonitriie : water gnsidient [50 : 60 to 95 : 5]. The ' 

25 appropriate fraoHons were concentrated in vecao to gh^e Exarnple 56 (63 mg). 

MS (ES): M/Z [MH+1 471 .8; expected mass for C1 1 H8CI2F5N502S2 i- H Is 472,0 
'H-NMRS (CDC13); 3-10 -3.13 (3.0H). 4.25 - 4.31 (2.DH), 5.98 - 6.01 (1.0H). 
7.89-7.82 (2.0H). 
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Example 57 

/V-{5-amino-3-cyano-142.6-dlchloro-4-pentafluorothiophenyq-1H-pyrazol-4-yl}-N- 
{[1-(trifluoromethyl)cyclopropyllmethyl}methanesu»fonamlde 




To a solution of Preparation 38 (155 mg, 0.24 mmol) in dioxane (3 ml) and 
methanol (1 ml) was added hydrochloric acid (5N. 0.5 ml). The neacHon mbdure 
was then heated at OCC for 6 h. The reaction mixture was concentrated in vacuo 
and the residue was partitioned betwween ethyl acetate (6 ml) and water (8 ml). 

10 The organic phase was separated, dried (MgSO^) and concentrated fn vacuo. The 
crude prodiict was dissolved in acetonHrile/dimethyl sulphoxide (1 : 1. 1.2 ml) and 
the solution was purified by automated preparative liquid chromatography (Giison 
system, 150 mm x 30 mm Phenomenex LUNA II 10j*m CIS column) using an 
acetonttrile : water gradient [60 : 40 to 95 : 51- The appropriate ftacBons were 

IS concentrated In vacuo to give Example 57 (72 n^). 

MS <ES): M/Z [MH+l 593.©; expected mass for C16H13CI2F8N502S2 -i- H is 

693.9 

^H-NMRS (CDCI3): 0.61 -0.87 (2.0H). 0.99 - 1.06 (2.0H), 3.00 - 3.04 (3.0H). 
3.44 - 3.64 (1 .OH). [4.14 - 4.38 (3.0H), 7.89 - 7.93 (2,0H). 

20 

Example S8 

AK5-amlno-3-cvano-1H2,6-dichloro-4-(trifluoromethyl)phenyO-1H-f»yraro 
(2^-difluorocycloprDpyi)methanesulfonamide 



|00gB^2p:il;8l?:t^a^^^P4 ^^n5~] 
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To a solution of Preparation 39 (16 mg. 0.03 mmol) In dioxane (1 ml) and 
methanol (0.5 ml) was added hydrochloric acid (5N, 0.2 ml). The reaction mixture 
was then heated at 90«C for 5 h. The reaction mixture was concentrated in vacuo 
and the residue was partitioned between ethyl acetate (3 ml) and water (3 ml). 
The organic phase was separated, dried (MgSO.) and concentrated fr/ vaaao. The 
crude product was dissolved in aoetonitrile/dimethyl sulphoxide (1 : 1. 1 ml) and 
the solufion was purified by automated preparative liquid chromatography (Gllson 
system. 150 mm x 30 mm Phenomenex LUNA II 10,xm CIS column) using an 
acetonitrile : water gradient [50 : SO to 05 : 51. Tlis appropriate fractions were 
conoentratBd in vacuo to give Example 58 (2 mg). 

MS (ES): M/Z [MH+1 490-0; expected mass for C15H10CI2F5N5O2S + H is 490.0 
^H-NMR B (CDCI3): 3.13 - 3.16 (3.0H), 3.63 - 3.74 (Z-OH). 4.07 - 4.23 (3.0H). 7.75 
-7.79 (2.0H). 

Eacamplfe S9 

/«H5-arnl^o-3-cyano-1^2,6-dlchlo^>^trinuo^ome!hylphenyl^1H-pyrazoM-y^^^^^ 
(melhylsulfonyl)methanesuHbnanfdde 



20 



CI 



F 

To a solution of Preparation 40 (200 mg. 0.37 mmoD In methanol (10 ml) was 
added hydrochloric add (2N. 10 ml) and the raaolton mixture was heated at reflux 
for 16 h. The reaction mixture was concentrated in vacuo and to the residue was 
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added water (20 ml). The solution was extracted with dichloromethane (2 x 20 ml) 
and the combined extracts were dried {MgS04) and concentrated in vacuo. The 
crude product was dissolved in acetonitrlle (2 ml) and purified by automated 
preparative liquid chromatography (Gllson system, 150 mm x 21.2 mm 
5 Phenomenex LUNA 100A C18 column) using an acetonitrlle : water gradient [50 : 

50 to 98 : 2] . The appropriate fractionns were concentrated in vdcuo to give 

Example 59 (51 mg). 

MS (ES): M/Z [MH+J 492.3; expected mass for C13H10CI2F3N5O4S2 + H Is 
492.0 

10 'H-NMR 8 (CDCI3): 3.43 - 3.45 (6.0H). 7.7S - 7.77 (2.0H). 

Example 60 

AKS-amlno-3-cyano-1 -l2.6-dlchlorD-4-(trifluoromethyl)phenyl]-1 W-pyrazol-4- 
y&methanesulfbnamlda 

Cl^..X^CI 




15 

To a solution of Preparation 40 (200 mg. 0.37 mmol) In methanol (10 ml) was 
added hydrochloric acid (2N, 10 ml) and the reaction mixture was heated at reflux 
for 16 h. The reaction mbduie was concentrated in vacuo and to the residue was 
added water (20 mi). The solution was extracted with dichloromethane (2 x 20 m!) 

20 and the combined extracts were dried (MgS04) and concentrated in vacuo. The 
crude product was dissolved in acetonitrlle (2 ml) and purified by automated 
preparative liquid chromatography (Gllson system. 150 mm x 21.2 mm 
Phenomenex LUNA 100A CI 8 column) using an acetonitrile : water gradient [50 •. 
SO to 98 : 2] . The appropriate fractions w&r^ concentrated in vacuo to give 

2S Example 60 (18 mg). 

^H-NIWIR 8 (CD30D): 3.02 - 3.07 (3.0H). 7.97-8.02 (2.0H). 
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Exampte 61 

/^{5-amino-3-cqfanO"1-C2,6-dichtor<>-4-(tri^ 
methylmeihdtiesulfonamide 



S To a solution of Preparation 41 (370 mg, 0.77 mmol) in motfianol (10 ml) was 
added hydrochloric add (4N» 3 ml) and the reaction mixture was heated at reflux 
for 4 h. The reaoUon mixture was concentrated in vgiOuo and to the n^sidue was 
added ethyl acetate and water. The aqueous layer was separated and extracted 
wlHh ethyl acetate (x 3) and the combined organic phases were dried (MgS04) and 
10 concentrated fn vacuo. The residue was purified by column chromatography 
(silica, 20 g) with gradient elution. cyolohexane : dichloromethane [1 : 1 to 0 : 1], 
followed by diohloTomethane : methanol [1 : 0 to 9 : 1]. The appropriate fractions 
were comt^ilned and concentrated to give Example 61 (160 mg, 49%). 
MS (E5): M/Z [MH+J 427.9; expecled mass for 01 3H10CI2F3N5O2S i- H Is 428.0 

15 ^H-NMR 5 (Diy^SOde); 3.01 - 3.0B (3,0H), 3.17 - 3.22 (3.0H). 6,37 - 6-45 
(2.0H), 8.21 • 8^7 (2.0H). 

Examoie 62 

W-{&-amino-3-cyano-1 -[2,6-dichiDro-4-(trif luoromethyl)phenyQ-1 H-pyrazol-4-yl}-A^ 
20 methyl-1 . 1 , 1-trinuoromethanesulfonamide 




F 




F 



Precursors used to synthesise Example 62: Preparation 42 
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Reaction: Method 1 
Workup: Method 3 

The cmde product was dissolved in acetonftrite (4 ml) and purtfied by automated 
preparative liquid chromatDgraphy (Gilson system. 150 mm x 21.2 mm 
5 Phenomenex LUNA lOOA CI 8 column) using an aoetonitrlle : water gradient [50 : 
SO to 9B : 2] . The appropriate fractions were oonoentrated in vacuo to give 
Bcample 62 (105 mg). 

MS (ES); WZ DtflH+1 482.0; expected mass for CI 3H7CI2F6N502S + H is 482.0 
'H-NMR 5 (CDCI3): 3.50 - 3.52 (d.0H), 4.00 - 4.10 (2.0H), 7.71 - 7.76 (2.0H). 



15 To & solution of Preparation 43 (200 mg) in methanol (4 ml) was added 
hydit>chioric acid (4M, 3 ml). The reaction mixture was then heated at 90*C for 12 
h. The reaction mixture was concentrated if* vacuo and to the residue was added 
water (15 mi). This solution was neutralised by addition of saturated aqueous 
sodium hydrogen carbonate and then extracted with dichloromethane (3x10 ml). 

20 The combined extracts wens dried (Na^SO*) and concentrated in vacuo. The crude 
product was dissolved In aceionttrile (4 ml) and purified by automated preparativ© 
liquid chromatography (Gltson system. 150 mm x 21.2 mm Phenomenex LUNA 
lOOA CIS column) using an acetonitrile : water gradient [10 : 90 to 95 : 51 . The 
appropriate fractions were concentrated In vacuo to give Example 63 (196 mg). 

25 MS (ES): M/Z [MH+J 428.2; expected mass for C1 3H1 0CI2F3N5O2S + H Is 428.0 
^H.NMR5 (CD30D): 1,39-1.45 (3.0H),3.10-3.17(2.0H). 7.9B - 8.00 (2.0H). 



10 



Example 63 

A/-{5-amino-3-cyano-1 -C2,6-dlchloro-4-(tiifluoromethyl)phenyn-1 Hi3yra20l-4- 
y|}8thanesulfonamld6 




F 



1 00981 20 IS-HarV^OC Igfliil 
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example C4 

AK5-amIno-3Kvano-1-l2.6-dichloro-HtrifluoromethyI)pheiiyO-1H-pyra^^ 
[{methytthio)methyllnnethanesulfonanftide 



20 




PrecsurBors used to syntheslse Example 64: Preparation 53 
Reaction: Metiiod 1 
Woifcup: Method 1 

The crude product was dissolved in acetonilrile (4 ml) and purified by automated 
10 preparative Bquid chromatography (Qilson system, 150 mm x 21^ mm 
Phenomenex LUNA 100 A C18 column) using an acetonlWte : virater gradient [10 : 
90 to 95 : 5] . The appropriate fracUons vi«re concentrated in vacuo to give 
Example 64 (109 mg). 

^H-NMR5 (CDCI3):2-23 - 2.25(3.0H), 3.10 -3.12 (3.0H). 4.21 - 4.25 (2.0H). 
15 4.76 - 4.80 (2.0H), 7.77 - 7.78 (2.0H). 

AH5-amino-3-cyano-1-t2.6-dlchloro-4-(trTfluoromethyOphenyn-1^Pyra^ 
(methylsulfonyi)methanesulfonamide 




To a solution of Preparatfon 55 (200 mg) in methanol (4 ml) was added 
hydrochloric acid (4M. 3 ml). The reaction mixture w9s then heated at SO^C for 24 



10098120 18-Har-Q$i :i2fc15 | 
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h. The reaction mixture was concentrated in vacuo and the residue was partitioned 
betwveen water (20 ml) and dichloromethane (20 ml). The Iwo layers were 
separated and the aqueous layer was extracted with ethyl acetate (2 x 20 ml). 
The combined oiganic phases were dried (Na2S04) and concentrated in vacuo. 
5 TTie crude product was dissolved in acetonitrile (4.5 mO and purified by automated 
preparative liquid chromatography (Gilson system. 150 mm x 21.2 mm 
Phenomenex LUNA lOOA CI 8 column) using an acetonitril© : water gradient [10 : 
M to 95 : 5] . The appropriate fractions ware concentrated in vacuo to give 
Example 65 (90 mg). 

10 MS (ES): M/Z [MH+J 491.9; expected mass for C13H10CI2F3N5O4S2 + H is 
492.0 

'H-NMR6 (DMSOd6):3.19-3.22(3.0H). 4.98 - 5.03 (2.0H), 6.19 - 6.28 
(2.0H). 6.1 9 - 8.25 (2.0H). 9.83 - 9.87 (1 .OH). 



IS 
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PREPARATIONS 

The following Preparations illustrate the synthesis of certain intermediates used m 
the preparation of the preceding Examples. 

PreparaCort 1 

A^(3-cvario-1-[2.6-ciichloro-4-(trifluoroniethyl)phenyl]-5-{[(1£)- 

(dimethylamino)methylene]aminoHH-pyrazoW-yl)-3,4- 

difluorobenzenesulfonaniide 




To a solution of Preparation 50 (200 mg, 0.51 mmoO in dIcMoromethane (4 mi) 
10 wa$ added 4-dimethylaminopyridine (20 mg), pyridine (0.2 ml) and 3,4- 
difluofobenzenesulphonyl chloride (163 rr^, 0.77 mmol). The reaction mixture 
was then stirred at room temperature for 18 h. The reaction mixture was 
concentrated under a stream of nitrogen to give Preparation 1 (200 mg), as a 
mixture of mono- and bis*sulphonated product 
IS IMS (ES)t MfZ 567.1; expected mass for C20H13Ci2F6N6O2S + H is 567.0 

Preparation 2 
Ar-(3HQyano-1-[2^B-dichloro-4-(triftuoromethyl)phenyl]-5-^ 
(d!methylamino)methytene]amlno}-1H-pyrazoi-4-yl)oyclopropanesulfor^amide 




20 To a solution of Preparation SO (200 mg, 0.51 mmol) In dichloromethane ($ ml) 
was added pyridine (0^ mQ, 4-dtmemylaminapyridine (catalytic amounQ and 
Preparation 51 (107 mg. 0.77 mmol). The reaction mixture was then stirred for 18 
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h at room temperature. The reaotion mixture was concentrated in vacuo to give 
Preparation 2 (200 mg). 

MS (ES): M/Z [MH+] 495.1; expected mass for C17H1 5CI2F3N602S + H is 495,0 



5 Ar-(3-cyano-1 -[2,6-dichloro-4-(trifluoromethy l)phenyl]-4- 

{[(dimethyIami^o)sulfbny1lamirlo^1«-pyrazol-5-yl)-W,i^^d^methyl^midofo^mamlde 



To dimethylsulphamoyi chloride <81 0.76 mmol) was added a solutcort of 
Preparation 50 (200 mg, 0.51 mmol), 4-dimethylaminopyridine (20 mg) and 

10 pyridine (0.2 ml) in dichloromethane {4 mi). The reaction mixture was then stirred 
for 18 h at room temperature. The reaction mixture was concentrated in vacua and 
the residue partitioned between dichloromethane (10 ml) and hydrochloric acid 
(1M, 10 ml). The organic layer was separated, dried (Na2S04) and concentrated 
in vacuo. The residue was purified using an l$oiute™ column (silica, 10 g) with 

15 gradient eluilon, ethyl acetate : cydohexane [1 : 3 to 1 : 1]. The appropriate 
fractions were combined and concentrated to give Preparation 3 (193 mg). 
MS (ES): MAZ [MH+] 498.3; expected mass for C16H1©CI2F3N702S + H is 498.1 
^H-NMR6 (CDCI3):2.74-2,78(3.0H). 2.93 - 2.97 (e.OH). 3.02 - 3.08 (3.0H), 
5.98 - 6.00 (1 .OH), 7.64 - 7.B8 (2.0H), 8.52 - 8.54 (1 OH). 



W-(3-cyano-1 -[2,6-dich1oro-4-(lrinuoromethyI)phenylI-5-{[(1 E)- 
(dimethylamino)methyIenelaml^o^1«-pyrazol-4-yl)-1-phenyImethanesulfonamide 



Pneparation 3 




F 



Preparation 4 
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To a solution of Preparation 50 (200 mg, 0.51 mmol) in dichloromethane (4 mO 
was added 4-dimethylaminopyridine (20 mg), pyrMine (0.2 ml) and 
benzylsutphonyl chloride (145 mg, 0.76 mmol). The reaction mixture was then 
S stinied at room temperature for 18 h. The reaction mixture was concentrated under 
a stream of nitrogen to give Prepanation 4 (145 mg), as a mixture of mono- 
suiphonated product and starting material. 
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10 Preparation 5 

A/.(2kcyano-1 H2,6-dlchloro-4-(trinuoromethyl)phenyll-54[(1 £)- 

(dlmethylamino)methylenel9mino}-1H-pyra2oI-4-yl)-2,Z^- 

trifluoroethanesulfonamfde 




To a solution of Preparation 50 (200 mg, 0,51 mmol) in dichloromethane (4 ml) 
was added 4-dimethyIaminopyridine (20 mg), pyridine (0.2 ml) and 2,2,2- 
trifluoroethylsulphonyl chioride (140 mg, 0.76 mmol). The reaction mixture was 
then stirred at room temperature for 18 hr The reaction mixture was concentrated 
under a g.tream of nitrogen to give Preparation 5 (200 mg), as a mixture of mono- 
and bis-sulphonated product. 

MS (ES); M/Z [MH+] 537.1; expected mass for C16H12CI2F6N602S + H is 537,0 



15 



20 
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Preparation .6 

(E)-AA-(3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-5-{[(1£)- 
(dlmethyIamlnD)methylene]amino}-1Wi3yrazol-4-yl)-2-phenylethylenesulfondmlde 




5 To a solution of Preparation 50 (200 ffig, 0.51 mmol) in dichloromethane (4 ml) 
was added 4-dimethylaminopyridine (20 mg), pyridine (0.2 ml) and b&ts^tfrene 
sulphonyl chloride (155 mg, 0.76 mmol). The reaction mixture was then stirred at 
room temperature for 18 h. The reaction mixtune was concentrated under a stream 
of nitrogen to give Preparation 6 (155 mg), as a mixture of mono-sulphonated 
10 product and starting material. 



Preparation.'? 

W-(3-cyano-1 -I2.6-diChloro-4-(trif luoromethyl)phenyll-5-C[(1 £)- 
(dlmethylamino)methyIenelamino}-1 ff-pyrazoi-4-yl)propane-1 -sulfonamide 




To a solution of Preparation 50 (200 mg, 0.51 mmol) in dichloromethane (4 ml) 
was added 4-dimBthylaminopyridine (20 mg), pyridine (0.2 ml) and 1- 
propanesulphonyl chloride (102 mg. 0.72 mmol). The reaction mixture wa© then 
atined at room temperature for 18 h. The reaction mixture was concentrated under 
20 a stream of nitrogen to give Preparation 7 (109 mg, 0.22 mmol), as the mono- 
sulphonated product 
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Prepara tion 8 

WK3-<Vano-1-l2.6-cliChloro-4-(trifluoromethyl)phenyll-5-{l(1£)- 
(dimethylamlno)rnethyIene]aniino)-1«-Pyrazol"4-yl)-A'-(2- 
hydroxyethyl)niethanesulfonamide 




10 



15 



To a solution of the sulphonamide <200 mg, 0.43 mmol), Preparation 19. in 
acetone (7 ml) was added potassium carbonate (88 mg. 0.64 mmol). followed by 
2-iodoethanol (50 0.64 mmol). The reaction mixture was then heated at reflux 
for 2 h. The reaction mijchire was concentrated under nitrogen and the residue 
partitioned between ethyl acetate and water. The two layers were separated and 
the aqueous layer was extracted with ethyl aoetate {x 2). The combined organic 
phases were dried (MgS04) and oonoentrated under nitrogen Id give Preparation 8 
(257 mg). 

Preparatjon 9 

W^{3-cyano-1-[2.6-dlchlorD^trifluorofnelhyl)phenyI^5-{[{1E)- 
(dlmethylsmlno)methylenelamino>-1^yrazoM-yDpfopane-2-sulfonamide 




II \ 



.OH, 



CI 



CHg 



20 TO a solution of Preparation 50 (200 mg. 0.51 mmol) In pyridine (5 mD. at O-C. was 
added dropwise Isopropyl sulphonyl chloride (115 pi, 1.03 mmol). The reaction 
mixture was stirred for18 h at room temperature and further isopropyl sulphonyl 
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10 



IS 



20 



chloride (57.5 p.!. 0.5 mmol) was added. The reaction mixture was then stirred at 
room temperature for another 18 h. The reaction mixture was acidified with 
hydrochloric acid (2N} and then partitioned between dichloromethane (20 ml) and 
hydrochloric acid (IN, 20 ml)- The organic layer was separated, washed with 
hydrochloric acid (IN, 2 x 20 ml) and water (20 ml), dried (MgSOa) and 
concentrated in vacuo. The residue was purified by column chromatography with 
gradient elution, cyclohexane : ethyl acetate [3 : 1 to 0 : 1]. The^ appropriate 
fractions were combined and concentrated to give Preparation 9 (186 mg). 

Prepaiation 10 

/V-{3Hcyano-1 -[2,e-dichloro-4-peniafluorothlophenylH H-pyrazol-5^i)-W, W- 
dimethylimidofbrmamide 



To a solution of Preparation 47 (2.2 g, 3.9 mmoi) in dry ietrahydrofuran (30 ml), at 
-30°C, was added isopropylmagneslum chloride (2M in /V,A/-dimethylformamide, 
2.2 ml, 4.4 mmol). The reaction mixture was then allowed to warm to room 
temperature over 1 h. To the reaction mixture was added saturated aqueous 
ammonium chloride solution (10 ml) and ethyl acetate (excess). The organic layer 
was separated, washed with saturated brine solution, dried (MgS04) and 
concentrated bi vacua to give Preparation 10 (1 .6 g). 

MS (ES): M/Z [MH+] 433.8; eitpected mass for C13H10CI2F$N5S -i- H is 434.0 
^H-NMR 5 (CDC13): 2.74 - 2.82 (3.0H). 2.98 - 3.04 (3.0H), 6.1 1 - 6.18 (1.0H), 7.89 
- 7.75 (1.0H), 7.75 - 7.83 (2.0H). 

Preparation 11 

Ar-^3-^anD-4-{<cyclopropylmethyl)[(dimethylamlno)sulf6nyr|amino}-1-[2.6-dichloro- 
4-(trifluoromethyl)F»henyl>1W.pyrazol-5-yl}-A/,/rf-dlmethyllmldoformamld8 
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To a suspension of Preparation 3 (90 mg. 0.18 nnmol) and potassium carbonate 
(50 mg, 0.36 mmol) in atsetone (3 ml) was added (bromomethyl)cyclopropane (18 
Ml, 0.18 mmoD. The reacHon mixture was stirred for 18 h and additional 

5 (bromomethyl)cyclopropane (16 pJ, 0.18 mmol) was added. The reaction mixture 
was then stirred at room temperature for 18 h. The reaction mixture was 
concentrated in vacuo and the residue was partitioned between water <10 ml) and 
dichloromethane (10 mi). The onganic layer was separated, dried (Na2S04) and 
conoentnated m vaouo to give Preparation 1 1 (90 mg). 

10 *H-NMR8 (CDCI3):0.06-0.14(2.0H), 0-39 - 0.48 {2.0H), 0.67 - 0.78 (1. OH), 
2.68 - 2.72 (3.0H), 2.92 - 2.97 (6.0H). 2.97 - 3.00 (3.0H), 7.61 - 7.69 (2,0H), 8.4B - 
8.53(1 .OH). 



,S praparation 12 

AK3-«Vano-1-I2,6-dichtoio-4-(trlfluoromethyl)phenyll-5-{[(1£)- 

(dlmethylamino)methytene]amino)-1«-pyraa>l-4-yl)-W- 

(c^lobu^lmelliyOniethaneeulftjnamide 




20 To a solution of Preparation 1 B (100 mg. 0.21 mmol) in acetone (4 ml) was added 
potassium carbonate (47 mg. 0,34 mmol), followed by (bromomethyl)cyclobutane 
(48 mg. 0.32 mmol). The reacUon mixture was then heated at reflux for 2 h. The 
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15 



reaction mixture was concentrated under nitrogen and the reaiduo was partitioned 
between ethyl acetate and water. The iwo layers were separated and the 
aqueous layer wa$ exiracted with ethyl acetate (x 2). The connbined organic 
phases were dried (MgSOa) and concentrated under nitrogen to give Preparation 
12(102ma). 



To a solution of Preparation 19 (150 mg, 0,32) and triethylamine (66 ^il, 0.48 
mnnol) in dichloromethane (3 ml) was added cyclopropanesulphonyl chloride (35 
mg, 0.48 mnnoi). The reaction mixture was then 8tln-ed at room temperature for 18 
h. The reaction mixture wa$ conceritrated In vacuo and the residue was purified 
using an Isolute™ cartridge (eiil<»> 10 g) with gradient elution, cyclohexane : ethyl 
acetate [3 : 1 to 1 : 1] . The appropriate fractions were combined and 
concentrated to give Preparation 13 (1 SO mg). 

iWIS (ES): M/Z [IUIH+] 572.9; expected mass for C1BHl7Ci2F3N604S2 + H is 
573.0 

Preparation 14 

A/-(3-cyano-1-[2,6-dichioro-4-(trinuoromethyl)phenyi]-5^[(1E)- 

(dimethyiamino)methyienelamino}-1W-pyrazol-4-yl)-A/- 

(cyctopropyim6thyl)methanesulfonamide 



Preparatjon 13 



Af-<3-cyano-1-[2,6-dlchlorO'.4-(trifluoromethyl)phenyl]-5-{[(1£)- 

{dimethylamlno)methylene]amino}-1W-pyrazol-4-yi)-Af- 

(methyisulfonyl)Gyciopropanesuifonamide 
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°2 



F 

Precursors used to synthesise Preparation 14: Preparation 19, cyclopropylmethyl 
bromide 

Reaction: Methods 
5 Woikup: Method 3 

MS (ES): M/Z [MH+1 523.4; expected mass for CI 9H19C12F3N602S + H is 523.1 

Prfeparation IS 
W-<3-cyano-1-I2,6-dichloro-4-(trlfluoromethyl)phenyl]-5-^ 
(drmethylamino)methytenelamino}-1H-pyrazol-4-yI)-A^ 
10 (cyanomethyOmethanesulfonamide 



Y n. .J. 




F 



Precursors used to synthesise Preparation 15: Preparation 19, biomoacetonitrile 
Reaction: ri4ethod 3 
Workup: Method 3 
15 MS (ES): M/Z [MH+1 508.3: expected mass for C17H14CI2F3N702S + H is 508.0 

Preparation 16 
W-(3-cyano-1 -[2 ,6-dichloro-4-(trifluoromethyl)phenyll-5-{[(1 £)- 
(dimethyIamino)methylenelam'mo}-1H-pyrazol-4-yl)-W-(pyridin-2- 
yimethyl)methanesulfonam!de 
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15 



To a solution of the sulphonamide. Preparation 10, (100 rwg, 0.21 mmoD in 
acetone (4 ml) was added potassium carbonate (77 mg, 0.55 mmol), folldw/ed by 
2-(bromomethyl)pyridlne hydrobromlde (65 mg. 0.26 mmol). The neaction mixture 
was tlien lieated at reflux for 2 h. The reaction misdure was concentrated under 
nftro^en and the residue partitioned between ethyl aceteite and water The two 
layers were separated and the aqueous layer was extracted with ethyl acetate (x 
2). The combined organic phases were dried (MgS04) and concentrated under 
nitrogen to give Preparation 16 (100 mg), 

MS (ES): MfZ IMH+] 560.4; expected mass for C21H18CI2F3N702S + H is 560,1 

Preparation 17 

W-benzyl-«-(3-cyano-1-[2,6<iichloro-4-(trifluoromethyi)phenyll-^^ 
(dimeUiyIamino)methyleneIaTnino)-1H-pyrazol-4-yl)methanesuHbnami 



Precursors used to synthesise Preparation 17: Preparation 19. benzyl bromide 
Reaction: Method 3 
Workup: Method 3 

MS (ES): M/Z [MH+] 559.4; expected mass forC22H19CI2F3N602S + H is 559.1 
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pnana'raticn 18 
3-cyano-1 -[2.6-dichloro-4-peTitafluorothlophenyl]-5-{l(1 £)- 
(dimethylamlna)methyIeneIam^no^1 H-pyfa20le-4-carboxyllc acid 




5 To a solution of Preparation 46 (8.0 g. 16.25 mmol) In anhydrous pyridine (80 ml) 
was added litiiium iodide (10.9 g. 81.25 rrnnol). The reaction mixture was then 
heated at reflux, under nitrogen, for 18 h. The reaction mixture was concentrated 
in vacuo and the residue was partitioned between ethyl acetate (200 ml) and 
hydrochloric acid (2N. 200 ml). The organic layer was separated, washed with 

10 hydrochloric acid (2N, 2 x 200 ml) and brine (200 mi), dried (NaaSO*) and 
concentiated in vacuo. The residue was purified by column chromatography 
(silica. 300 g) with gradient elutlon. methanol : dichioromethane [0.5 : 95.5 to 10 : 
90]. The appropriate fractions were combined and concentrated to give 

Preparation 18 (6.7 g). 
15 MS <ES>: WVZ tMH+] 477.8; expected mass for C14H1 0Ci2F5NSO2S + H Is 478.0 



Prepaiatiort 19 

20 AK3-cyano-1-[2,e-dichloro-4-(trifluoromethyi)ph©nyll-5-{((1 £)- 

(dimethyIamino)methylenelamlno)-1«-pyra»>l-4-yl)methanesulfonamIde 




F 
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To Preparation 40 (3.4 g, 6.21 mmol) rn a mixture of tetrahydrofuran (35 ml) and 
methanol (35 ml) was added potassium carbonate (2.15 g, 15.53 mmol). The 
reaction mixture was then stirred at room temperature for 2 h. The reaction misrture 
was concentrated in vacuo and to the residue was added ethyl acetate. The 
5 solution was washed with hydrochloric acid (IN) and brine and then concentrated 
in vBCuQ. The residue was purified by column chromatography (silica, 50 g) with 
gradient elution, diohloromethane : methanol [100 : 0 to &5 : 5]. The appropriate 
fractions were combined and concentrated to give Preparation 19 (620 mg). 
'H-NMR 5 (DMSOde): 2.67 - 2.70 <3.0H), 2,90 - 2.95 (3.0H), 2.99 - 3.02 
10 (3.0H), 8-19 - 8.23 (2.0H). 8.30 - 8.33 (1.0H), 9.43 - 9.47 (1.0H). 

Alternative preparation 

To a solution of Preparation 40 (677 mg, 1.24 mmol) In tetrahydrofuran (7 ml), at 
0*C, was added potassium carbonate (427 mg, 3.09 mmol) In methanol (7 ml), 

15 containing a small amount of water. The reaction mixture was allowed to wamn to 
room temperature and stirred Ibr 2 h. The reaction mixture was concentrated in 
vacuo and to the residue was added diohloromethane. The solution was washed 
with hydrochloric acid (IN) and the organic phase was dried (MgS04) and 
concentrated in vacuo to give Preparation 19 (573 mg, 99%). 

20 MS (ES): M/Z [MH+1 469.3: expected mass for C15H13CI2F3N602S + H is 469.0 



d 128/161 




Preparation 20 

A^(3-^yano-1-[2,eHd[chloro-4-(trifluoromethyt)phenyl]-5H[[(l£)- 
(dimethylamino)methylene]aminoH^-pyrazol-4-yi)-fV- 
25 Isopropylmethanesulfonamide 
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To a solution of the sulphonamlde (200 mg, 0.43 mmol). Preparation 19, in 
aoefone (7 ml) was added potassium caibonate (88 mg, 0.64 mmol). followed by 
2-iodoprop8ne (64 ^l, 0.64 mmol). The reacUon mixture was then heated at reflux 
for 2 h. The reaction mixture was eonoentraled under nitrogen and the residue 
5 partitioned between ethyl acetate and water. The two layers were separated and 
the aqueous layer was extracted with ethyl acetate <x 2). The combined organic 
phases were dried (MgS04) and concentrated under nitrogen to give Preparation 
20 (242 mg). 

MS (ES): M/Z IIVIH+] 51 1.4; expected ma66forC18H19CI2F3N602S + H is 511.1 
10 Pnenarafjon 21 

Af-{3-cyBno-1-|2,6-dichloro-4-(trifluoromethyl)phenylH-{t( 
(dimethylamino)suifbnylKmethyl)amlno3-1HH3yrazol-5-yl)-W,Af- 

dlmsthylimldoformamtde 



To a solution of Preparation 3 (90 mg, 0.18 mmol) and methyl iodide (11 0.18 
mmoO was added potassium carbonate (50 mg. 0.36 mmol). The leactlon mixture 
was then stirred at room temperature for 18 h. The reaction mixture was 
concentratBd under a stream of nftrogsn and the residue was partitioned between 
20 water {5 ml) and dichloromethane (5 ml). The two layers were separated and the 
aqueous layer was re-extracted with dichloromethane <2 x 5 ml). The combined 
organic extracts were dried (NaaSO*) and concentrated b7 vacuo to give 
Preparation 21 (90 mg). 

MS (ES): M/Z [MH+1 512.3; expected mass for C17H18CI2F3N702S + H is 512.1 
25 ^H-NMR 6 (CDCI3): 2.71 - 2 J5 (3.0H), 2.98 - 3.01 (6.0H), 3.21 - 3.24 (3.0H). 7.64 
- 7.68 (2.0H), 8.39 - 8.42 (1 .OH). 
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Preparation 22 

A/-(3-cyano-1-I2,6-dichloro-4-(trifluoromethyl)phenyl]-5-{[(1£)- 

(dimethylamino)methylene]amino}-1H-pyrazol-4^i)-/V-[(1- 

methylcyclopropyl)methyl]mefhanesuHbnamide 




To a mixture of l-methylcyclopropanemethanol (0.11 ml. 1.16 mmol), trlethyfamine 
(0.22 ml, 1.54 mmol) and 4-dimethylaminopyridine (14 mg, 0.12 mmol) in 
dichloromethane (5 ml) was added dropwise methanesulphonyl chloride (84 pJ, 
1.08 mmol). The reaction mixture was stinned at room temperature for 2 ii and 

10 then concentrated in vacuo. The residue was dissolved in acetone (4 ml) and any 
solid material removed by filtration. This soiuti'on was added to a mixture of 
Preparation 19 (130 mg. 0.28 mmol), potassium carbonate (80 mg, 0.58 mmol) 
and potassium iodide (5 mg. 0.03 mmol) in A/,Ar-dimethylformamide (2.5 ml). The 
reaction mixture was then heated under nitrogen at eO'C for 1 h. To the reaction 

15 mixture was added hydrochloric add (1 N, 6 mO and the mixture was extracted with 
^yl acetate (2x6 ml). The combined extracts were washed with water (10 ml) 
and brine (10 nll}i dried (MgS04) and concentrated in vacuo to give Preparation 22 
(148 mg). 

MS (ES): MfZ [MH+J 537.4; expected mass for C20H21CI2F3N6O2S -i- H is 537.1 
20 Praoaratien 23 

Ar-(3-(vano-1-[2,6Hdichloro-4-(trlfluoromethyOphenyl)-5-{[(1£)- 

(dimethylamlno)methyleneIamino}-1^^pyrBzoM-yl)-1,1,1- 

triiluoromettianesulfonamide 
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To a solution of Preparation 58 (S50 mg, 0.99 mmol) In trlfluoroethanol (9 mO was 
added aqueous sodium hydroxide solution (2.5N, 16 drops). The reaction mixture 
was then stirred at room temperature, under nitrogen, for 1 h. To the reaction 
mixture was added hydrochloric acid (2M, 2 ml) and the solution was concentrated 
in vacuo. The residue was partitioned between ethyl acetate (20 ml) and water 
(20 ml) and the two phases were separated. The organic phase was washed witti 
water (2 x 20 ml), dried (Na2S04) and concentrated fn vacuo to give Preparation 
23 (505 mg. 98%). 

MS (ES): M/Z [MH+1 523.2: expected mass for C15H10CI2F6N6O2S + H is 523.0 

Preparation 24 
/V-(3-cyano-1-E2,S-dlchloro-4-(trifluoromethyl)phenyll-5-{[(1£)- 
(dimethylamino)methylene]amino}-1W-pyrazol-4-yl)-A/-[(5-methyilsoxazol-3- 
yOmethyQmethanesuHbnamlde 



To a solution of Prepafation 19 (200 mg, 0.43 mmol) in acetone (5 ml) was added 
Preparation 59 (163 mg, 0.85 mmol) and potassium carbonate <118 mg, 0.86 
mmol). The reaction mixture was then heated at 90^0 for IS h. The reaction 
mixture was concentrated in vacuo and the residue was partitioned between water 
and dichloromethane. The two layeis were separated and the aqueous layer was 
extracted with dichloromethane (x 3). The combined organic phases were dried 
(MgSO*) and concentrated h v&cuo to give Preparation 24 (263 mg). 
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MS (ES): M/Z [MH+l 564.0; expected mass for C20H18CIZF3N7O3S + H is 564.1 

Preparation 25 
AA-(3-cyano-1-[2.6~dlchloro-4-(trifluoromethyl)ph«nyll-5-{K1£)- 
(dimethyIamino)methylene]amino)-1H-pyna2;cjl-4-yl)-Af-{[1- 
(trifluon3methyl)cyclopropyl]methyi}methanesulfDnami<J$ 



To a solution of Preparation 19 (100 mg, 0.21 mmol) in acetone (4 ml) was added 
potassium carbonate (47 mg. 0.34 mmol). followed by Preparation 60 (94 mg. 0.32 
mmol). The reaction mixture was then heated at reflux for 2 h. The reaction 
mixture was concentrated under nitrogen and the residue was partitioned between 
ettiyl acetate and water. The two layers were separated and the aqueous layer 
was extracted with ethyl acetate (x 2). The combined organic phases were dried 
(M^SOa) and concentrated undernitrogen to give Preparation 25 (150 mg). 
MS (ES): M/Z [MH+] 501.0: expected mass for C20H18CI2F6NeO2S + H is 591.1 
^H-NMR8 {CDCI3): 0.50 - 0.6S (2.0H>. 0.90 - 0.98 (2.0H). 2.72 - 2.77 (3.0H), 
2.97 - 3.01 (3.0H). 3.14 - 3.18 (3.0H). 3.29 - 3.37 (1.0H). 4.27-4.38 (1.0H). 7.64 - 
7.74 (2.0H), 8.46 - 8.60 (1 .OH). 




F 



Prepafation 26 



Af-(3-(^ano-1-{2.6-dichloro-4-(trTfluoromethyl)phenyQ-5^[(1£)- 

(dimethylamlno)methylenelamino)-1>*-r*y'a»>'-^yl)-Af- 

[<dimethylamino)sulfonyl]n)ethandsulfbnannlde 
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To a solution of Preparation 19 (150 mg, 0.32) and triethylamine (66 0.48 
mmoO in dicliloromethane (3 ml) was added dimethylsulphamoyi chloride (51 
0.48 rnmoO- The reaction nnlxture was ttien stirred at room temperature for18 h. 
The reaction mixture was concentrated in vacuo to give Preparation 26 (150 mg). 
MS (ES): WUZ [MH+1 575.9: expected mass for C17H18CI2F3N704S2 + H is 
576.0 



A^(3-C!yano-1-[2,6-dlchloro-4-(trifluoromethyl)phenyll-5-CtC'^- 
(dlmethylamlno)methylene]amino>rlH-pyrazoi-4-yl)-W-(titiethylsulfonyl)-2^,2- 

trifluoroettianesuifbnamlde 



To a solution of Preparation 19 (150 mg. 0.32) and trietliylamine (66 ^1. 0.48 
mmol) in dichloromethane (3 ml) was added 22.2-trifluorosthyl6ulphonyl chloride 
(35 (il, 0.48 mmol). The reaction mixture was stirred at room temperature for 1S h 
and further 2^.2-4rifluoroethylsufphonyl chloride {80 (ii. 0.64 mmoD was added. 
The reaction mixture was then stirred ftir 18 h. The reaction mixture was 
concentrated in vacuo and the residue was purified using an Isoiuie™ cartridge 
(silica. 10 g) with gradient elution. dichloromethane : methanol [1 : 0 to 95 : 51 s 
The appropriate firactlonB were combined and concentrated fo give Preparation 27 
(70 mg). 



Preparation 27 



F 
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MS (ES): M/Z [MH+J 614.9; expected mass for C17H14CI2F6N604S2 + H Is 
615.0 

^H'NMR 8 {CDCJ3): 2-78 - 2.83 (3.0H), 2,88 - 3.03 (3.0H), 3.43 - 3.48 <3.0H), 4,37 
' 4.45 (2-OH), 7.64 - 7.75 (2,0H). 7.B3 - 7.87 (1 .OH). 



To a solution of Preparation 23 <200 mg, 0.38 mmol) in acetone (4 ml) was added 
potassium carbonate (106 mg, 0.76 mmol). followed by Preparation 60 (135 mg, 
0.46 mmol). Tlie reaction mixture was heated at reflux for 7 days and further 
Preparation 60 (112 mg. 0.38 mmol) was added. The reaction mixture was then 
heated at reflux for 18 h. The reaction mixture was concentrated under a stream of 
nitrogen and the residue was partitioned between dichioromethane (20 ml) and 
water (20 ml). The oiiganic layer was separated, washed with water, dried 
<Na2S04) and concentrated //? vacuo. The residue was purified by column 
chromatognaphy, eluting with cyclohexane/ethyl acetate [3 : 2]. The appropriate 
fractions were combined and concentrated to give Preparation 28 (200 mg). 



5 



Preparation 28 



W-(3-cyano-1-[2.6-dichloro-4-(trffluoromethyl)phenylI-5-{[(1E>- 
(drmethyla min o) methy lenejam inoj- 1 W-py razol-4-yl)-A/-{(1 - 
(trifluorome*hyl)cyclopropyllmethyl}-1 , 1 ,1 -trifluoromethanesulfonamide 




Preparation 28 



W-(3-cyano-1 -[2 ,6-dichloro-4-(trifluoromethyl)phenyl]-54[(1 £>- 
(dlmethylamlno)methylene]amino}*1 /^pyrazol^-yl)-A/-isopropyl-1 ,1 r1 - 
tnffuoromethanesuifonamide 
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To a mixture of Preparation 23 (100 mg. 0.19 mmol) and potassium carbonate <26 
mg. 0.19 mmol) in acetone (4 ml) was added 2-lodopropane (32 mg, 0.19 mmol). 
The fraction mixture was stin^d at room temperature for 18 h and further 2- 
5 iodopropane (32 mg. 0.19 mmoO was added. The .reaction mixture was thafi 
stirred at room temperature for 7 days. The reaction mixture was concentrated in 
vacuo and the residue was partitioned between water (25 ml) and 
dichloromethane (25 ml). The two layers were separated and the aquemra layer 
was extracted with ethyl acetate {25 ml). The combined organic phas^ were 
10 dried (Na2S04) and concentrated in vacuo. The residue was purified using an 
Isolute™ cartridge (silica, 23 g) with gradient elution, dichloromethane : methanol 
[1 : 0 to 95 : S\. The appropriate fractions were combined and concentrated to 
give Preparation 29 (59 mg). 

'H-NMR 5 (CDCI3): 1.07 - 1.13 (3.0H), 1.32 - 1.37 (3.0H), 2.74 - 2.79 (3.0H), 2.97 
IS - 3.02 (3.0H). 4.42 - 4.51 (1 .OH), 7.61 - 7.74 {2.0H), 7.98 - 8.01 (1 .OH). 

Preparation 30 

W-(3-cyano-1 -[2.e-dlchloro-4-(trifluoromethyl)phenyl]-5-{[(1 £)- 
(dlm©thylamino)methylene]amino}-1 W-pyrazol-4-yl)-W-cydopentyl-1 ,1 ,1- 
20 trlfluoromethanesulfonamide 




F 
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To a mixture of Preparation 23 (100 mg, 0,19 mmol) and potassiunn carbonate (26 
mg, 0,19 mmol) in acetone (4 n\\) was added iodocyclopentane (37 mg, 0-19 
mmol). The reaction mixture was stirred at raom temperature for 13 h and further 
iodocyclopentane (32 mg, 0.19 mmol) was added. The reaction mixture was then 
stirred at room temperature for 7 days. The reaction mixture was concentrated in 
v&cuo and the residue was partitioned between water (25 ml) and 
dichloromethane (25 ml). The two layers were separated and the aqueous layer 
was extracted with ethyl acetate (25 ml). The combined organic phases were 
dried (NazS04) and concentrated in vacuo. The residue was purified using sn 
Isolute™ cartridge (silica, 25 g) with gradient elution, dichloromethane : methanol 
[1 : 0 to 95 : 5]. The appropriate fractions were combined and concentrated to 
give Preparation 30 (63 mg). 

MS (ES): WZ [MHH-] 590.9; expected mass for C20H18CI2F6N6O2S + H is 591.1 
^H-NMR5 (CDCI3): 1-42- 1.56 (4.0H), 1.60 - 1.69 <2.0H). 1.74 - 1.83 (1.0H), 
2.06 - 2.17 (1.0H), 2.75 - 2.78 (3.DH), 2.98 - 3.02 (3.0H), 4.42 - 4.51 (1.0H), 7.64 - 
7.71 (2.0H). 8.03-8,07 (1-OH). 

Preparatldiii 31 

/\r-{4-amino-3-cyano-1 42,6-dichloro-4-pentaf luorothlophenylj-l H-pyrazol-5-yl}- 
A/,A/-dlmethyl[midofomiamide 



To a solution of Preparation 61 (9.0 g, 15,15 mmol) in tetrahydrofuran (120 ml) 
was added tetrabutylammonium fluoride (60.6 ml, 60-6 mmol) over 5 min. The 
reaction mixture was healed at SO'^C for 1 h and then allowed to cool to room 
temperature. The reaction mixture was concentrated in vacuo and the residue was 
partitioned between ethyl acetate (200 ml) and water (200 ml). The organic layer 
was separated, washed mth wafer (2 x 200 ml) and brine (200 ml), dried (MgS04) 
and concentrated fn vacuo. The residue was purified by column chromatography 
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(silica, 250 g) with gradient elution, etiiyi acetate : dichloromethane [0 : 1 to 1 : 4]. 
The appropriate fractions were combined and concentrated to give Prepaiatlon 31 
(2.6 g). 

lulS (ES): MfZ [IWH+1 449.0; expected mass for C13H11CI2F5N8S + H is 449.0 

5 Alternative synthesis 

A aoiuflon of Preparation 62 <10.0 g, 21.0 mmoO in methanol (300 ml) was placed 
under a hydrogen atmosphere (50 psi). with platinum (5% on charcoal, 1 g>, at 
room temperature for 2 h. The reaction mixture was filtered and concentrated in 
vacuo and the lesidue was triturated with diethyl ether. The solution was 

10 concentrated k) vacuo to give Preparation 31 (8.5 g>. 

'H-NMR5 (CDCI3): 2.74 - 2.78 (3.0H). 2.96 - 2.98 (3.0H>. 7.76 - 7.81 (2.0H). 
8.18-8.21 (1.0H). 

PreDaraHon 32 

15 A^(3-cyano-1-[2,6-dlchioro-4-pentafluorothiophenyl]-5-{[(1£)- 

(dlmethy lamino)methylene]amlno}-1 H-pyrazol-4-yl)-W-methyH ,1.1- 
trifluoromethanesuifonamide 



To a solution of Preparation 63 (200 mg. 0.34 mmol) in acetone (4 ml) was added 
20 potassium carbonate (119 mg, 0.86 mmol) and methyl Iodide (21.4 jil, 0.34 mmol). 
The reaction mixture was then stirred at room temperature for 18 h. The reaction 
mixture was concentrated under a stream of nitrogen and the residue was 
partitioned between dichloromethane (30 ml) and water (30 ml). The organic layer 
was separated, washed with water (2 x 30 ml), dried (NaaSO*) and concentrated ifl 
23 vacuo to give Preparation 32, which was used directly. 

MS (ES): WZ [MH+1 594.9; expected mass for C15H12CI2F8N602S2 + H is 
595.0 
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Pi^paration 33 

/V-(2-broinoethyl)-W-(3-cyano-1-[2,6-^dichForo-4-(trinuorcimethyl)phenyl]-5-fl(ie)- 
(dimethylamino)methylene]arnino}-1H-pyrazol-4-yi}methanesulfonamide 



A mixture of Preparation 18 (373 mg, 0.80 mmol), caesium carbonate (390 mg, 
1.20 mmol) and 1 ,2-dibronnoefhane (0.34 ml. 4.0 mmol) In acetonitrile (15 ml) was 
heated at reflux for 18 h. The reaction mixture was cooled and poured into 
iceywater (20 ml). The mixture was extracted with ettiyl acetate (2 x 20 ml) and the 
combined extracts were dried (MgSO^) and concentrated in vacuo. The residue 
was purified by column chromatography (silica) with gradient elution, hexane : 
ethyl acetate [4 : 1 to 2 : 1]. The appropriate fractions were combined and 
concentrated to give Preparation 33 (414 mg). 

M8 (ES): M/Z [MH+l 575.0; expected mass for C17H16BrCI2F3Ne02S + H Is 
575.0 

Preparation 34 

/V-(3-cyano-1-[2.6-dlchloro-4-(trifluoromethyl)phenyll-5-{t(1£)- 
(climethyiaminD)methylene]amino}-1H-pyrazol-4-yl)-A/^clobulyl-1 , 1 .1 - 
trifluoromethanesulfonamide 



Br 




F 
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To a solution of Preparation 23 {1.0 g, 1.91 mmol) in acetone (15 mO was added 
(^dobutyl bromide (180 pi, 1.01 mmoO and potassium carbonate (260 mg, 1.91 
mmol). The reaction mixture was heated at reflux for 18 h and further cyclobutyi 
bromide (360 |jJ. 3.82 mmol) was added. The reaction mixture was then heated at 
5 reflux for another 8 days. The reaction mixture was coneentrated in vacuo and the 
residue was partttioned between ethyl acetate (50 ml) and water (SO ml). The two 
layers were separated and the aqueous layer was extracted wi^ ethyl acetate (2 x 
50 mD. The combined organic phases were then dried and concentrated In vacuo. 
Purification: The residue was purified using an Isolute™ cartridge (silica. 50 g) 
10 with gradient elution, dichloromethane : methanol [1 : 0 to 95 : S]. The appropriate 
fractions weie combined and concentrated to give Preparation 34 (300 mg). 
MS (ES): MtZ IMH+] S77.0; expected mass tor C19H16CI2F6NB02S + H is 577.0 
'H-NMRS (CDCI3):0.1S-0.24(2.0H), 0.47 - 0.60 (2.0H), 0.94 - 1.02 (1.0H). 
2.76 - 2.77 (3.0H). 3.00 - 3.03 (3.0H), 3.42 - 3.52 (I.OH). 3.62 - 3.71 (1.0H), 7.66 - 
15 7.70 (2.0H), 8.22 - 8.25 (1 .OH). 

Preparation 35 
AH3-cyano-1 -[2,8-<fichloiO-4-pentafluorothlophenyl]-5-{[(1 £)- 
(dim6thylamino)methyleneIamino}-1W-pyra2oM-yl)-W-(methylsulfbnyl)-2,2,2- 

20 trifluoroeihanesulfonamide 




To a solution of Preparation 31 (322 mg, 0.72 mmol) In dichloromethane (B ml) 
was added pyridine (0.4 ml) and 2,2,2-trifluoR>ethaneBulphonyf chloride (0.2 ml, 
1.80 mmol). The mixture was stirred at room temperatune tor 1.5 h and 
25 melhanesulphonyl chloride (0.4 ml. 5.16 mmol) was added. The reaction mixture 
was then stinred at room temperature for 16 h. The reaction mixture was poured 
into ice/water (30 ml) and the mixture adjusted to pH 1 by addition of hydrochloric 
acid (2N). The mixture was extracted with ethyl acetate (3 x 20 mi) and the 
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combined extracts were dried (MgS04) and concentrated in vacuo. The residue 
was purified by column chromatography (silica) with gradient elution. ethyl acetate 
: hexane [1 : 4 to 1 : 1]. The appropriate fractions were combined and 
concentrated to give Preparation 35 (200 mg). 

^H-NMR 3 (CDCI3): 2.81 - 2.84 (3.0H). 3,01 - 3.04 (3.0H), 3.44 - 3.48 (3.0H). 4.23 
- 4.30 (1 .OH), 4.40 - 4.47 (1 ,0H). 7.82 - 7.84 (2,0H), 7.87 ~ 7.89 (1 ,0H). 



To a solution of Preparation 37 (239 mg, 0.45 mn)Ol) in 1-methyi-2-pyrrolidinone (4 
ml) was added sodium hydride (60% in oil, 12 mg, 0.50 mmol). The mixture was 
stirred at room temperature for 5 mfn and 2,2,2-trrfluoroethyltrlchloromethane 
sulphonate (166 mg, 0.59 mmol) was added. The reaction mixture was then 
starred for 18 h at room temperature. To the reaction mbdure was added brine (10 
ml) and the mixture was adjusted to pH 4 by addition of hydrochloric acid (2N). 
The mfocture was extracted with ethyl acetate (2 x 10 ml) and the combined 
extracts were dried (MgS04) and concentrated in vacuo. The residue was purified 
by column chromatography (silica) eluting with ethyl acetate/hexane [1 : 3]. The 
appropriate firactions were combined and concentrated to give Preparation 36 (82 
mg). 

MS (ES): WZ PVIH-I-] 609.0: expected mass for C16H14CI2FBN602S2 H is 
609.0 

Preparation 37 
A/-(3-cyarko-1 -[2,6-dichioro-4-pentafluorothiophenyiih5-([(1 £)- 
(dlmethyIamlno)methyiene]am{no>-1H-pyrazoM-yl)methdnesuifonamlde 



Preparation 36 

W-(3-cy ano-1 -[2,6-dichloro-4-pentafluorothtophenyl]-5-{[(1 E)- 
10 - (dimethylamino)methylene}amino}-1H-pyrazoi-4-yl)-A/-(2,2,2- 
trlfiuoroethyi)methanesulfonamide 
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To a solution of Preparation 31 (520 mg, 1.16 mmol) in dichloromethane (10 ml) 
and pyridine (0.47 ml, 5.8 mmol), under nitrogen, was added 4- 
dimethylamlnopyridine (catalytic amount) and methanesulphonyl chloride (0.22 ml, 
5 2.90 mmol). The reaction mixture was then stirred at room temperature for 18 h. 
The reaction mixture was poured into water (20 ml) and hydrochloric add (2N, 5 
ml). The mixture was washed with dichlonsmethane (25 ml) and the two layers 
were separated- The aqueous phase was adjusted to pH 2 by addition of 
hydrochloric acid and extracted with dichloromethane (2 x 20 ml). The combined 
10 organic phases were dried (MgSO^^) and concentrated in vacuo. The residue was 
purified by column chromatography with gradient elution, ethyl acetate : hexane [1 
: 1 to 1 ; OJ. The appropriate fractions were combined and concentrated to give 
Preparation 37 (508 mg). 

MS (ES): MfZ [MH+] 527.0; expected mass for C14H13CI2F5N602S2 + H Is 

15 527.0 

^H-NMR5 (CDCI3):2.74-2.78(3.0H), 3.01 - 3.04 (3.0H). 3.20 - 3.24 C3.0H). 
5-91 - 5.00 (1 .OH). 7,80 - 7.82 (2.0H), 8.54 - 8.57 (1 .OH). 



Pfgparation 38 

20 WL(3-cyano-1^2,6-dlchloro-4-pentafluorothiophenyll-5-{t(1 £)- 
(dimethylamlno)methyten8laminoy-1W-pyrazol-4-yl)-W-{[1- 
(lrffluoromethyl)cyclopiDpynmBthyl}methanesulfonamide 
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To a solution of Preparation 37 (147 mg, 0.28 mmol) in acetonitrile (6 mi) was 
added Preparation 60 (107 mg, 0.36 mmol) in acetonitrile (2 ml)» fotlowed by 
caesium carbonate (91 mg, 0.69 mmol) and potassium iodide (catalytic amount). 
S The reaction mixture was ttien heated at reflux for 5 h. The reaction mixture was 
concentrated /n vacuo and the residue was partitioned between water (10 ml) and 
ethyi acetate (15 ml). The two layers were separated and the aqueous layer was 
adjusted to pH 1 by addition of hydrochloric acid (2N) and re^xtracted with ethyi 
acetate (10 ml). The combined organic phases were dried (Mg804) and 
10 concentrated in vacua. The residue was punfied by column chromatography 
(sllfca) with gradient elution, ethyl acetate : hexane [1 : 4 to 1 : 2]. The appropriate 
fractions were combined and concentrated to give Preparation 38 (155 mg). 
MS (ES): MfZ [MH+] 649.0; expected mass Ibr C19H18CI2F8N602S2 + H Is 
648.0 

15 Preparation 39 

N-(3<^yano-1-[2,6<lichlaro-4-(trlfluoromethyl)phenyl>5-{[(1E)-- 

(dimethylamino)methylene]amino}-1H-pyiazol-4-yl)-Af-(2.2- 

difluorocycloprcpyl)methanesuifonamlde 




20 To a solution of Preparation 64 (160 mg, 0.32 mmol) in toluene (1,S ml) was added 
methyl benzoate (44 mg, 0-32 mmol) In toluene and sodium ffuoride (1.4 mg). 
This mixture was heated to 100X and trlmethylsilyi-2.2-dlfiuoro-2- 
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(lluorosulphonyl)acetate (0.84 ml, 0.32 mmol) was added dropwise via syringe, 
over 2 hcurs. The miction mixture was concentrated in vacuo and tlie residue was 
pre-absorbed on to silica. The silica/crude product mixture was purified by column 
chromatogiaphy (silica) with gradient elution, hexane : ethyl acetate [3 : 1 to1 : 1]. 
5 The appropriate fractions were combined and concentrated to give Preparation 39 
(19 mg). 

MS (ES): M/Z [MH+1 544.9; expected mass for C18H15CI2F5N602S + H Is 545.0 

ProaaHtfjon 40 

/V-{5-amino-3-cyano-1-[2,6-dichloro-4-frifiuoromethyIphenyl]-5HI(1£^ 
10 (dimethylamlno)methyIenelamino}-1 W-pyrazol-4-yl}-/tf- 
(methylsulfonyl)methanesulfonamide 




To a solution of Preparation 50 (220 mg, 0.56 mmol) in pyridine (5 ml), at 0*^, was 
15 added dro|9WIse methanesulphonyl chloride (130 mg» 0.09 ml, 1.13 mmol). The 
reaction mixture was then allowed to wamn to room temperature for 18 h. The 
reaction mixture was concentrated in vacuo and the residue partitioned between 
dichloromethane (20 mD and hydrochloric add (IN. 20 ml). The organic phase 
was separated, washed with biine (20 ml), dried (MgSOA) and conc^nated in 
20 vacuo. The residue was purified by column chromatography with gradient elution, 
ethyl aoetete : hexane [1 : 2 to 1 : 1 to 1 : OJ. The appropriate fractions were 
combined and concentrated to give Preparatian 40 ^00 mg), which was slightly 
contaminated with mono-sullbnamide, ratio of b/s^ulfonamide : fnono^ulfonamide 
(4 : 1). 

25 MS (ES): M/Z [MH+J 547.4; expected mass for C16H15CI2F3N6CMS2 -i- H is 
547.0 

^H-NMRS (CDCI3): 2.80 - 2.83 (3.0H). 3.03 - 3.05 (3.0H), 3-40 - 3.44 (8.0H). 
7.70 - 7.71 (2.0H). 8.05 - 8.07 (1.0H). 
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Alternative preparation 

To a solution of Preparation 60 (2.3 g, 5.88 mmol) in dichloronr)ethane (55 ml), at 
0°C, was addad dropwise triethylamine (2.13 ml, 15.29 mmol) and 
5 methanesulphonyl chloride (1.14 mt. 14.7 mmol). The reaction mixture was 

allowed to warm to room temperature and stirred for 2 h. To the reaction mixture 

was added dichloromethane (50 m[) and the solution was washed with 
hydrochloric acid (IN, 50 ml), foltowed by water (100 ml) and brine (100 ml). The 

onganrc phase was separated, dried (MgS04) and ooncentraled in vacuo to give 
10 Preparation 40 (3.4 g). 

MS (ES): M/Z [MH+] 547.4; expected mass for C1BH15CI2F3N604S2 + H Is 

547,0 

Preparation 41 

15 /V-(3-cyano-1 -[2,6-dichlorO"4-(trifiuQromethyl)phenyl]-5-{[(1 £)- 

(dlmethylamino)methyiene]amlnoh1Hi9yrazoM-y[)-A^methylmethanesulfonamide 



To a solution of Preparation 19 (364 mg, 0.78 mmol) in M,Af-dimethylformamide (6 
ml), at 0^C» was added potassium fe/f*butoxide (96 mg, 0.83 mmol), in A/,A/- 

20 dimethyiformamlde, and methyl iodide (53 p.[. 0.83 mmol). The reaction mixture 
was warmed to room temperature over 10 min and then heated at 70^C for 1 h. 
After oooling to room temperature, methyl iodide (48 (iJ, 0.78 mmol) was added to 
the reaction mixture, which was stirred for 18 h at room temperature. To the 
reaction mixture was added ethyl acetate (30 mi) and water (30 ml) and the 

25 aqueous phase was separated and extracted with ethyl acetate. The combined 
organic phases were then dried (Mg804) and concentrated /rr vacuo. The residue 
was purified t>y column chromatography (silica, 20 g) with gradient elutton. 




F 
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cydohexane : dichloromethane [1 : 1 to 0 : 1]. The appropriate fractions were 
combined and concentrated to give Preparation 41 (377 mg). 
^H-NMR S (CDCI3): 2.75 - 2.78 (3.0H), 3.02 - 3,05 (3.0H), 3.18 - 3-21 {3-OH), 3.30 
- 3.33 (3.0H), 7.68 - 7.71 {2.0H). 8.49 - 8.52 (1.0H). 

PrtiiiaratlQn 42 

A^(3-cyano-1 -[2.6-dichtorD-4-(trifluoroff»ethyl)plienyl]-5-{[(1 £)- 
(dlmethy!amino)mBthyIeneIamino)-1 W-pyrazoM-yl)-W-metliyM ,1,1- 
trHluoromethanesulfonamide 




To a solution of Preparation 58 (1.3 g. 1.98 mmol) in tetrahydiofuran (11 ml), at 
O^C, was added potassium caitionate (68S mg, 4.96 mmol) in melhariol (11 ml) 
and water (3 drops). The reaction mixture was then stirined at room temperature 
for 2 h. The reaction mixture was concentrated In vaouo and to the residue was 

IS added dichloromethane. Tlie solution was washed with hydrochloric acid <1 N) and 
brine, dried (MgS04) and concentrated In vacuo. The residue was purified by 
column chromatography (silica, 50 g) with gradient eiution, cyciohexane : 
dichloromethane [1 : 0 to 0 : 1], followed by dichloromethane : methanol [95 : 5]. 
The appropriatd fraiAions were combined and concentrated to give Preparation 42 

20 (240 mg), 

'H-NIWR S (CDCI3): 2.79 - 2.85 {3.0H), 3,02 - 3 08 (3.0H). 3.45 - 3.51 (3.0H), 7.69 
- 7.74 (2.0H), 8.02 - 8.07 (1.0H). 

Preoaiatioti 43 

25 A/-(3-cyano-1-[2,6'dichloro-4-(trif|uoromethyl)phenyO-54K1£)- 

(dimethylamlno)methylenelamino}-1W-pyra»>l-^y')®*»a"®«"lft>namide 



5 
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To a solution of Preparation 50 (200 mg. 0.61 mmol) in dichlorom^thano (4 ml) 
was added 4-dimethylamtnDpyrldine (20 mg). pyridihe (0.2 ml) and 
ethanesulphonyl chlorida (72 (il. 0.76 mmol). The reaction mixture was then 
S stlnfBd at loom temperature for 18 h. The Teactbn mixture was concentrated under 
a stream of nitrosen to give Preparation 43 (200 mg). 

MS (ES): MJZ [MH+1 483.3: expected mass for C16H15CI2F3Ne02S + H Is 483.0 

Preparation 44 
3-cyano-1-p,6-dichloro-4-(trffluororf»thyl)phenyl]-5-a{1E)- 
10 (d^metl^ylamino>methyler^e]amino^1 W-pyra2ole-4-carlJoxyBo add 




CM, 



To a solution of Preparation 48 (2.0 g, 4.61 mmol) in pyridine C20 irt) was added 
lithium Iodide (3.1 g, 23.0 mmol). The reaction mixture was heatisKi at reflux, under 
nitrogen, for 20 h and then stirred at room temperature for 50 h. The readUon 

IS mixture was partitioned t>etween hydrochloric acid (4M, 200 ml) and ethyl acetate 
(150 ml). The aqueous layer was separated and extracted with ethyl acetate (2 x 
100 ml). The comt>ined organic phases were then washed with hydrochloric acid 
(2N, 2 X 100 ml) and brine (100 ml), dried (MgSOii) and ooncerttrated In vacuo. 
The residue was purified by column chromatography, eluting With ethyl 

20 acetate/heptane p : 1]. The appropriate fractions were combined and 
concentrated to give Preparation 44 (1 .5 g) as an off-white solid. 
MS (ES): itfl/Z [MH+l 420.2; expected mass for C15H10CI2F3N5O2 + H is 420.0 
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^H-NMR6 (DMSOde): 2.67- 2.74 (3.0H). 3.00 - 3.07 (3.0H), 8.20 - 8,25 
(2.0H). 8.41 -8.48(1.01-1). 

Pfftnaratton 45 

5 Af-{3-cyano-1-[Z,6-cHGhlon>4-(lrifluoromethyl)phenylH W-pynazol-5-yD-W,W- 
dlmethylimldofontiamide 



15 



CHa 




F 

A solution of Preparation 49 (15.0 g. 47.0 mmol) In W,Af-dlmethylformamide 
dimethyl acetal (60 ml) was heated at reflux for 4 h. The reaction mixture was 
10 then stirred at room temperature for 18 h. The reaction mixture was concentrated 
ai vacuo and the residue was triturated with diethyl ether/pantane. The solution 
was filtered and concentrated in vacuo to give Preparation 45 (16.08 g). 
^H-NMR5 (DMSOde): 2.63 - 2.65 (3.0H). 2.96 - 2.98 <3.0H). 8.61 - 6.63 
(1.0H), 8.13 - 8.15 (1. OH), 8.16 - 8.1 8 (2.0H). 



PfCDaraHon 46 

Methyh3-cyano-1 -[2,6-diohioro-4-pentafiuorothlophenyl]-5-Ct(1 £)- 
(dlmethylamino)niethytenelamino3-1W-pyrazole-4-carboxylate 




20 A mixture of Preparation 47 {50.0 g, 89.3 mmol). tiiethylamlne (24,9 ml. 178.6 
mmoi) and [1 ,1*-bis(dlphenylphosphino)ferrocene]'dichloropalladium(ll)- 
.dlchloromethane (2.0 g) in methanol {500 ml) was heated at 6S*C under carbon 
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# 



10 



15 



monoxide (150 p$i) for 8 h. To the reaction mixture was added water (2 I) and the 
mi)rture was stirred for 30 nnin. The precipitate was collected by fill:fatton and air- 
dried to give Preparation 46 (43,3 g), 

^H-NMR 5 (DMSOde): 2,67 - 2.70 (3,0H), 3,00 - 3.03 (3.0H), 3.72 - 3 J7 (3,0H), 
8.36 - 8.38 (1 .OH). 8.41 - 8.43 (2.0H). 

Preparation 47 

ArK3-cyana-1 -[2,6-dichloro-4-pentafluorothiophenyl]-4-lodo-1 W-py 
dinriethylimidofomfidiYtide 



A solution of Preparation 54 (52 g, 103 mmol) in Af,A/-<linnethylformam[de dimethyl 
acetal (300 ml) was heated at reflux for 5 h, cooled to room temperature and 
stirred for 18 h. The reaction mixture was purified by column chromatography 
(silica, 1 kg) with gradient elutlon, hexane : ethyl acetate [6 : 1 to 4 : 1]. The 
appropriate fractions were combined and concentrated to give Preparation 47 (45 
g) as a light brown solid. 

^H-NMR 5 (CDCI3): 2.77 - 2.81 (3.0H), 3.02 - 3.05 (3.0H). 7.76 - 7.81 (2.0H), 8.21 
-8.24(1 .OH). 

Preparation 48 

Methyl-3-cyano-142,6-diChloro-4-(trifluoromethyl)phenyll-5-[[(1Q- 
(dimethylamIno)niethylene]amino)-1fA-pyrazole-4-carboxylate 
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A solution of Preparation 56 (8.0 g. 21.0 mmol) In A/,Akilmethylfbrmamide 
dimethylaoetal (40 ml. 0.3 mol) was heated at reflux for 2 h. The reaction mixture 
was concentrated fn vacuo and the residue was recrystallised from methanol to 
5 give Preparation 48 (7.4 g) as a pale brown crystalline solid. 

MS (ES): WZ [MH+1 434.2; expected mass for C16H12CI2F3N502 + H is 434.0 
^H-NMR 5 (CDCI3): 2.76 - 2.82 (3.0H), 3.07 - 3.13 (3.0H), 3.87 - 3.93 (3.0H). [7.68 
- 7.73 (2.0H). 8.59 - 8.84 (1 .OH). 

10 Preparation 49 

5-am[no-1-[2,6-clichIoro-4-{trifluoromethyl)phenyll-1H-pyrazole-3-carbonltrile 




WO 20000462210 A2. WO 9839302 Al. US 5232940 A. EP 352944 A1 



Preparation 50 

A/'-{4-amino^3'Cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenylJ-1H-pyrazol-5-yl)- 
Af,A/-dimethyiimidoformamide 
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To a solution of Preparation 66 (423 mg, 0.79 mmol) fn tetrahydrofuran (15 ml) 
was added tetrabutylammonium fluoride (1M in tetrahydrofuran, 3.2 ml, 3.2 mmol). 
The reaction mixture was then heated at 50^=^0 for 1 h. The reaction mixture was 
concentrated in vacuo and the residue partitioned between dichloromethane (20 
5 ml) and water (20 ml). The organic phase was separated, dried (MgS04) and 
concentrated in vacuo. The residue was punfied by column chromatography with 
gradient elutfon. ethyl acetate : hexane [1 : 2 f o 4 : 1]. The appropriate fractiona 
were combined and concentrated to give Preparation 50 (220 mg, 71%). 
MS (ES): M/Z [MH-i-] 391 .2; expected mass for C14H1 1CI2F3N6 + H is 391 .1 
10 'H-NMR 8 = (CDCI3): 2.74 - 2.83 (3.0H), 2.91 - 3.08 (5.0H)p 7.65 ~ 7.70 (2.0H) 
8.15-8.20 (1.0H). 



Alternative synthesis 

A solution of Preparation 67 <1.20 g, 2.85 mmol) in meUhanol (25 mi) was placed 
15 under a hydrogen atonosphere (15 psi), with platinum (5% on charcoal), at room 
temperature for 3 h. The reaction mixture was filtered through a pad of Arbocel®, 
washing through with dlchloromethane/methanol and the filtrate was concentrated 
in vacuo. The residue was purified using an Isolute™ cartridge (silica, 25 g), 
eluting with dlchloromethane/methanol [99 : 1]. The appropriate fractions were 
2D combined and concentrated to give Preparation 50 (1.0 g). 

MS (ES): M/Z [MH+l 391 .1 ; expected mass for C14H22CI2F3N6 + H i$ 391.1 
'H-NMRS (CDCI3): 2.73- 2.77 (3.0H). 2.94 - 3.Q0 (3.0H). 7.61 - 7.73 (2.0H), 
8.13- 8-18 (1.0H). 

25 Praoaratlon 51 

cyclopropanesulfonyl chloride 

o 

J Organic Chem. 1993, 58, 5, 1128; J Amer. Chem.. 1 14. 9, 3492. 

Freparation 52 

30 pyridin-3-ylmethanesulfonyl chloride 
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Preparation 53 
W-(3-cyano-1 -[2.6-dlchloro-4-(trifluoromethyOphenyll-5-{[(1 £)- 
5 (dimethylamino)methylenelamino}-1 H-pyrazoM-yl)-W- 
[(methytth(o)methyl]iTi8thanesulfonamide 




To a solution of the Preparation 19 (200 mg. 0.43 mmol) in acetone (7 ml) was 
added potassium carbondte (SB mg. 0.64 mmoD. followed by 

10 cmoro(methylthio)methane (53^ iJ. O.BA mmol). The reaction mixture was then 
heated at reflux for 2 h. Ttie leaotion mixture was concentrated under nitrogen 
and the residue parBHoned between ethyl acetate and water. The two layers were 
separated and the aqueous layer was extracted with ethyl acetate (x 2). The 
combined oiganic phases were dried (MgS04) and concentrated under nitrogen to 

15 give Preparatiort S3 (276 mg). 

MS (ES): MfZ [MH+] 531.0; expected mass for C17H17CI2F3N602S2 + H is 

529.0 

Preparation 54 

20 5-amlno-1-l2,6-dichloro-4iaentafluorothioph©nyl]-4-lodo-1rt-pyrazDle-3K;art3onitrile 
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To a solution of Preparation 57 (40,0 g, 108 mmol) In acetonltrlle (400 ml) was 
added A/-rodosuGcinimide (26.4 g, 117 mmol) and the reaction mixture was stirred 
at room temperature for 18 h. The reacKon mixture was diluted with ethyl doelate 
S (1 1) and washed with aqueous sodium thiosulphate solution (10%, 3 x 500 ml) and 
brine (500 ml). The organic phase was dried (MgS04) and concentrated in vacuo 
to give Preparation 54 (53 g) as a brown solid. 
^H-NMR 6 (CDCI3): 3.87 - 3.94 (2.0H). 7.B8 - 7.90 (2.00)H. 

10 Prenafation 55 

A/-(3<yano-142.6'<ljchlOK>-4-(trifluoromethyl)phenyl]-5-{I(1£)- 
(dirnethylartiino)methylene]amjno}-1 WHpyrazol-4-yl)-1 - 
(methylsu>fbnyl)methanesulfonamide 




15 To a saiution of Preparation 50 (200 mg, 0,51 mmol) in dichloromethane (4 ml) 
was added 4-dlmethylamlnopyrldine (20 mg). pyridine (0.2 ml) and 
methylmethanedisulphonyl chloride (147 mg, 0.76 mmol). The reaction mixture 
was then stirred at room temperature for 18 h. The reaction mixture was 
concentrated under a stream of nitrogen to give Preparation 55 (100 mg). 

20 MS (ES): M/Z [MH+1 547.0; expected mass for C16H15CI2F3N604S2 + H Is 
547.0 
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Pr&paratiQii 56 



Methyl-S-«mino-3-cyano-1H;2,e-dichloro-4-(trifluoromethyl)phenyO-lW-pyraTO^^ 
carboxylate 



5 A mixture of Pieparatton 65 (18 g, 40.3 mmol), [1,1'- 
bis(diphenylphosphlno)feiTOcene]dichloropalladium(IO (600 mg) and triethylamine 
(1 0 ml), wi methanol (1 50 ml), was placed in a pressure vessel ar\d heated at 60*C 
under carbon monoxide (100 psl) for 60 h. The reaction mixture was filtered 
through Celite® and the ffllrate concentrated In vacuo. To the residue was added 

10 ethyl acetate and thfe solution was washed with hydrochloric acid (0.2M) and 
brine. The organic phase was then s^rated, dried and concentrated lr> vacuo. 
Purification: The residue was purified by flash column chromatography, eluting 
wHh ethyl aoetate/hexane (1 : 5). The appropriate fractions were combined and 
concentrated and the residue re-crysfallised from methanol to give Preparation 56 

IS (1 00 nng) as a crystallme solid. 

MS (ES): M/Z PWIH+] 379.0; expected mass for C13H7CI2F3N402 + H is 379.0 



20 5-amino-1 -[2,e-dlchlon>4-pentafluorottliophenyl^1 H-pyrazole-3-carbonitrile 




F 



Preparation 57 




F 



WO 9306089 A1, EP B0546S A1 
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Preparation 58 

W-{5-annino-3-cyano-1 -[2,6-dich!oro-4-trifIuoromethylphenyl]-5H[I(1£}" 

(dimethylamina)methylene]amino}-1H-pyrazoM-yl)-W- 

(triflaoromethyl$ulfonyl)trifluDromethane5ulfonarnide 




F 

To a solution of Preparation 50 (800 mg, 2.05 mmol) in anhydrous 
10 dichloromethane (20 ml), at Q°C. was added triethylamine (716 pxl, 4.10 mmol) ^nd 
trifluoromethanesulphonic anhydride (860 2.05 mol). The reaction mixture was 
then stirred under nitrogen for 30 mm. To the reaobon mixture was added 
dichloromethane and hydrochlonc acid (2M, 40 ml). The organic phaae was 
separated, washed with hydrochloric acid (2M) and brtne, dried (Na2S04) and 
15 concentrated in vacuo to give Preparation 58 (1 .3 g>. 

MS (ES): WZ [IMH+] 655.3; expected mass for C16H9Ci2F9N604S2 + H is 654.9 

PreoaratiQii 69 
(5-methylisoxazoi-3-yi}methyi methanesulfonate 

3H, 




20 To a soiufaon of 3-hydroxymethyl-5-methylisoxa£Ole (100 mg, 0.88 mmol) in dry 
pyridine (2 mO. at O^^C, was added methanesulphonyl chloride (103 ^1, 1.32 mmol). 
The reaction mixture was then stirred at room temperature for 3 
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Workup: The reaction mixture was poured Into an loe/watsr mixture and 
extracted with diethyl ether (x 3). The combined extracts were dried (MsSO*) and 
concentrated in vacuo to give Preparation 59, which was used directly. 

Preparation 60 

(1-(trinuoroniiethyl)cycloprt>pyl]methyl4-meltiylbBn2eneautfOnate 



To a solution of Preparation 69 (8.18 g, 58.4 mmol) in dichloromethane (50 ml), at 
CC, was added triethylamlne (50 ml). 4-dimethylaminopyridine (713 mg, 5.84 
mmol) and p-toluenesulphonyl chloride (11.1 g, 58.4 mmol). The reaction mixture 
was allowed to warm to room temperature and stirred for 18 h. The reaction 
mixture was concentrated in vacuo and the residue was partitioned between 
diethyl ether (2e0mD and hydrochloric acid (0.5M. 100 ml). The two layers were 
separated and the aqueous phase was extracted with diethyl ether (100 ml). The 
combined organic phases were washed with saturated aqueous sodium hydrogen 
carbonate solution (50 mD and brine (50 ml), dried (MgS04> and concentrated in 
vacuo. Tte residue was purified using a Blotage^" Rash 40 system with gradient 
elutlon, diethyl ether : cydohexane [5 : 95 to 20 : 80]. The appropriate fractions 
were combined and concentrgded to give Preparation 60 (11 .8 g). 
^H-NMR 5 {CIDCI3): 0.81 - 0.89 (2.0H). 1.09 - 1.16 (2.0H), 2.44 - 2.48 (3.0H). 4.09 
- 4.12 (2.0H). 7.33 - 7.39 (2.0H). 7.77 - 7.82 (2.0H). 

Preparation 61 

2-(trlmethylsily|)ethyl 3-cyano-1 -[2,6-dichloro-4-pentafluorothiophenyl]-5-{[(1 £)- 
(dimethylamino)melhytenelan[^?no}-'"+-py'azoW-ylcarbamate 

9 





F 
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To a solution of Preparation 18 (6.7 g, 14.0 mmol), triethylamlne (2.14 ml, 15.4 
mmol) and 2-trimethylsilylethanol (2.21 mL 15,4 mmol) in 1,4-dioxane (100 ml) 
was added diphenylphosphoryl azide (3.34 mi, 15.4 mmol). The reaction mixture 
was heated at reflux for 3 h and then stirred for 16 h at room temperature. To the 
5 reaction mixture was added ethyl acetate (200 ml) and the mixture was washed 
with hydrochloric acid (1M, 2 x 250 ml). The aqueous phase was re-extracted with 
ethyl acetate (200 ml) and the organic phases were combined, washed with brine 
(200 ml), dried (Na2S04) and concentrated in vacuo. The residue waa purified by 
column chromatography (srfica, 300 g) with gradient elutlon, methanol : 
10 dichloromethane [0 : 100 to 5 : 95]. The appropriate fractions were combined and 
concentrated to give Preparation 61 (9.0 g). 

MS (ES): M/Z [MH-i-] 593.0; expected mass for C19H23CI2F5N602SSi + H is 
593.1 

Praiaaratlon 62 

15 Ar-{3-cyano-1-[2.6*dichloro-4-pentafluorothlophenyl}-4-nitro-1^^p^ 
dlmethyiimldoformamide 




To a solution of nitronium tetrafluoroborate (470 mg. 3.5 mmol) in acetonitrile (15 
mf) was added Preparation 10 (1.0 g, 2.9 mmol). The reaction mixture was then 
20 stirred at room temperature for 2 h. The reaction mixture was diluted with ethyl 
acetate, washed with water and saturated brine solutionp dried (MgS04) and 
concentrated In vacuo to give Preparation 62 (060 mg).* 

MS <ES): M/Z [MH+J 478.8: expected mass for C13H9CI2F5N602S + H is 479.0 
"•H-NMR S (CDCI3): 2.83 - 2.88 (3.0H), 3.13 - 3.16 (3.0H). 7.81 - 7,86 (2,0H)p 8,44 
25 - 8.48(1 -OH). 
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PrBParafion 63 
M-(3-cyano-1 -t2,6-dichloro-4-penlafluorothtophenyl]-5-{[(1 £)- 
(dlmettiylamino)methylen©laiinlno}-1H-pyrazol-4-yO-1.lf1- 
trifluonomethanesulfonainid^ 




To a solution of Preparaiion 31 (200 mg. 0.45 mmol) in anhydrous 
dichloromethane (5 m|). at O^C, was added triethylamine (124 lA, 0.89 mmol) and 
trifluoromethanesulphonic anhydride {150 pi. 0.B9 mol). The reaction mixture was 
then stirred under nitrogen for 30 min. To the reaction mixture was added 
dichloromethane and hydrochlorie add C4lifl. 3 ml). The organic phase was 
separated, washed with hydrochloric acid (4IWI) and brine, dried (NazS04) and 
concentrated //j vacuo. The residue was purified by column chromatography 
(silica, 25 g) wilfi gradient elutlon. ethyl acetate : eyclohexane [2 : 1 to 1 : OJ, 
followed by methanol. The appropriate fractions were combined and concentrated 
15 to give Preparation 63 (200 mg). 

MS (ES>: fJUZ [MH+J 5B0.9; expected mass for C14H10CI2F8NeO2S2 ♦ H Is 

581.0 

Preparalien 64 

A/-(3-cyano-1-[2.6-dlchloro-4-(trinuoromethyl)phenyil-5-{K1£)- 
20 (dimethylamlno)methylenelaminoh1H-pyra2»i-4^l)-W-vlnylmethanesuifonamlde 




100981 go liS^Half-^OjtaZjlS I 
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To a solution of Preparation 33 (414 mg, 0.72 mmol) in dimethyl sulphoxrde (5 ml) 
was added 1,8-dliazabicyclo[5,4.0lundec-7-ene (0.13 ml. 0.86 mmol). The reaction 
mixture was stirred for 18 h, and further 1»8-diazabicyclo[6.4.0]undec-7-ene (0.13 
ml, 0.86 mmol) was added. The reaction mixture was then stirred for another 18 
5 h. To the reaction mixture was added saturated aqueous sodium chloride solution 
(20 ml) and ethyl acetate. The two layers were separated and the aqueous layer 
was extracted with ethyl acetate (2x10 ml). The combined organic phases were 
dried (MgS04) and concentrated in vacuo. The residue was purified by column 
chromatography (silica) with gradient elutior, hexane : ethyl acetate [4 : 1 to 2 : 1]. 
10 The appropriate fractions were combined and concentrated to give Preparation 64 
(230 mg), 

MS (ES): M/Z [MH+1 495.0; expected mass for C17H15CI2F3N602S + H is 495.0 

Preparation 65 

5-amfno-1-[2»6-dichloro-4-(trifluoromethyl)phenyfl-44odo-1H-pyrazole-^ 
IS carbonltrile 



us 6089157 A. EP 933363 A1, WO 9828278 A1 



Prfeparaiion 66 

20 2-{trimethylsilyl)ethyl 3-cyano-1 -[2,6-dlchIoro-4-(trifIuoromethyl}phenyl]-5-a;(1 £)- 
(dimethylamino)methylerie]arnino}-1H-pyrazoM--ylcarbamat0 




100981 a) ■tai»m^.:)z^~\ 
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To a solution of Preparation 44 (420 mg, 1.0 mmol) in 1,4-dioxane (6 mi) was 
added triethylamine (0.15 ml, 1.1 mmol) and 2-(trimethyteilyl)ethanol (0.16 ml, 1.1 
mmol), followed by the dropwrse addition of diphenylphoaphoryi azidd (0.24 ml, 1.1 
mmot). Th^ reaction mbdure was then lieated at reflux for IB h. The leaction 

S mixture was concentrated in vacuo and the residue partitioned between ethyl 
acetate (20 ml) and hydrochloric acid (IN. 20 ml). The organic phase was 
separated, dried (MgS04) and concentrated in vacuo. The residue was purified by 
column chromatography with gradient elufion. ethyl acetate : hexane [1 : 2 to 2 : 
1]. The appropriate fractions were combined and concentrated to give Preparation 

10 66 (423 mg. 80%). 

MS (E8): 1^ H^H*] 535.4; expected mass fbr C20H23CI2F3N6O2SI -t- hi Is 636.1 
^H-NMRS (CDCI3): -0.22-0.21 (9.DH). 0.05 - 1 .07 {2.0H), 2.67 - 2.78 (3.0H). 
2.88 - 2.98 (3.0H). 4.17 - 4.30 (2.0H), 7.03 - 7.12 (1.0H). 7.59 - 7.71 (2.0H). 17.88 - 
7.99(1 .OH). 



^-{3-cyano-1 -J2,6-dlchloro-4-(trifluoromethyDphenyQ-4-nltro-1 H-pyrazol-5-yl}-N,A^- 
dimethylimidofbmnamidd 



20 To a solution of nitronium tetrafluoroboFate (9.30 g, 70.0 mmol) in acetonitrile (200 
mi) was added Preparation 45 (18.82 g, 50.0 mmol) over 5 min. The reacb'on 
mixture was then stirred at room temperature for 2 h. The rsactlon mixture was 
concentrated fn vacuo and to the residue was added acetonltrlle/ethyl acetate (1 : 
9, 1000 mi). The solution was washed wnth water (200 ml) and saturated brine 
25 solution (300 ml), dried (MgS04^) and concentrated In vacuo. The residue was 
triturated with diethyl ether/pentane and tlie solution waa concentrated in vacuo to 
give Preparation 67 (1 5.6 g). 

^H-NMR 5 (DMSOde): 2.73 - 2.77 (3.0H). 3.06 - 3-09 (3.0H). 8.20 - 8.27 (2.0H). 
8.53 -8.56(1. OH). 



Preparation 67 
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Preparation 66 

(5-methylisoxazol-3-yl)methanol 

5 US 4451476; Can J Chem, 1990, 66. 8, 1271; Drug Design and Discovery, 1992. 
8. 3, 165. 

Preparation 69 

[1 -(trlfluoromettiyOcyciopropy QiYldtiianol 



HO 

10 J. Fluorine Chem., 2001 . 1 09, 2, 95 
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GENERIC PROCEDURES 

Method 1 fReaction> 
To a solution of the protected amine in methanol (~15ml/nimol equivalent of 
amine) was added hydrochloric acid SmI/mmol equivalent of amine) and the 

S reaction misdxire was heated at reflux for 4 h. 

Method 1 fWorkUDl 

To the reaction mixture was added ethyl acetate (10 ml) and water (10 ml). The 
tuvo layers were separated and the aqueous layer wad re-extracted with ethyl 
acetate (10 ml x 3). The combined organic layers were dried (MgSOn) and 
10 concentrated under ni^ 

Method 3 (Reactiont 
To a solution of the sulphonamlde (100 mg, 0,21 mmol) in acetone (4 mf) was 
added potassium carbonate (3B mg. 0.28 mmol), followed by the halide (0.26 
mmol). The reaction mixture was then heated at reflux for 2 h. 
IS Method 3 IWorkupl 

The reaction mixture vfas concentrated under nitrogen and the residue pari:itioned 
between ethyl acetate (10 ml) and water (10 ml). The two layers were separated 
and the aqueous layer was extracted with ettiyl acetate (10 ml x 2). The combined 
onganlc phases were dried (MgS04) and concentrated under nitrogen to give the 
20 final product. 
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